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A New Shade Card For Acetate 


SETACYL 
Geigy pioneered in the de- DYE S T Uj FF S 


velopment of dyestuffs for 
cellulose acetate fibre with 
the introduction of the first direct-dyeing acetate colors in pow- 


der form in 1925, under the name, Setacyl* Direct Dyestuffs. 


Now, for the convenience of acetate dyers, Geigy presents its 
latest shade card displaying the complete range of Setacyl 
Direct and Setacyl Diazo Dyestuffs. The card lists in a handy 
arrangement for easy reference, up-to-the-minute information 
on fastnesses, methods of application and a description of 


useful auxiliary products. 


You may obtain a copy of this extremely 
useful new card through the Geigy repre- 
* Reg. U. S. Pat. Of. sentative calling on you. 


ey GEIGY COMPANY, Juc. 


Dyestuff Makers Since 1859 89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston © Charlotte,N.C. © Chicago © Los Angeles * Philadelphia 
Portland, Ore. ® Providence ® Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 
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OUR PRECISION CONTROL in the manufacture of dyestuffs, resulting from more advanced 
methods — including special electronic equipment —is the thing which makes it 
possible for us to. give you a superior product. Down through the years, the industry 


has agreed: “It’s Althouse, for color uniformity and fastness.” 


Whether you're dyeing fabrics for suits or draperies, 
“for dresses or upholsteries, you can use ALTCO 
‘on all rayons, mixed fabrics and cottons with 


Security because they HOLD IN SERVICE. Our service ] 47 
staff is manned by experts with many yeors of : VEN 1; Va 
practical Dye House Experience, who will solve _y ay . 


your problems in our laboratories or right in READING, PENNSYLVANIA 
your own mill. Call on us! 
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AMANIL NAPTHOLS 


provide the answer to the demand 
for consistently excellent 
dyeing and printing 


NAPTHOLS 


with Amanil Fast Color Salts and Bases 






Possessing extreme solubility and stand-up, AMANIL 


Napthols, along with AMANIL Fast Color Salts 






and Bases, insure trouble-free, wash-fast dyeings... 







meeting the most severe market 


requirements for colors of this type. 
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for Napthol dyeing and printing 

An A.A.P. specialty which minimizes crocking and brightens Napthol 
shades by effectively removing free color lake formations. 

It also stabilizes and prevents decomposition 


[oh at okt am Glo) (ol am -fok1-Mro) amviol | ME yo) Uli lolal Mol am olalaiae olek tits 


A.A.P. Technicians will be happy to demonstrate AMANIL 
I Tel obiato)cMelalemesicel ol] (ocala Mm Zell] am ol (ols Ma mela@melolioMia-telelgel late] 


your individual requirements, consult our nearest branch 





AMERICAN ANILINE PRODUCTS, INC. 


*Reg. U.S. Pat. Off 









50 Union Square, New York, N. Y. ° Plant: Lock Haven, Pa. ° Branches: Boston, Mass 
Providence, R. |. © Philadelphia, Pa. * Charlotte, N.C. © Chicago, Ill. * Los Angeles, Cal 


Chattanooga, Tenn. * Dominion Anilines & Chemicals, Ltd. * Toronto, Canada * Montreal, Canada 











XYNOFIX FL 


A READILY AVAILABLE 
FIXING AGENT 





CHEMICALS FOR DYEING + FINISHING <- PRINTING 


ONYX OIL & CHEMICAL COMPANY 


TEXTILE DIVISION 
190 WARREN ST., JERSEY CITY 2, N. J. 
CHICAGO ° BOSTON ° CHARLOTTE ° ATLANTA 


In Canada: Onyx Oil & Chemical Co., ltd., Montreal, Toronto, St Johns, Que For Export. Onyx International, Jersey City 2, N. J 
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Nothing sells like beauty! And for the beauty 

in hosiery it’s the DuRA BEAU finish that gives 
the smooth, smoky-dull allure—a plus-value of 
increased resistance to snags, runs and spots. 
That’s why DurRA BEAU-finished stockings outsell, 
by far, all others combined. 


Beau 


Reg. U.S.A. and Canada 


TEXTILE FINISHES 


 SCHOLLER BROS., INC. - Manufacturers of Soaps, Softeners, Sulphonated Oils and Finishes + Collins & Westmoreland St., Phila. 34, Pa. + St. Catharines, Ont., Can. . 
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Three new improvements 
for finishing synthetics 






















SYTON ...a uniform, microscopic 
on the padder or jig for 


Scroop: For the de nylon marquisettes, 
ayon linings, satins, uster control on sheers, 
linings, taffetas, ling webbings. 


akes the place of the regular synthetic’s 
ish. On viscose-acetate suitings and 

ds, for example, a fine dry hand is obtained 
urea or melamine 


Slippage-Control s including nylon, 
viscose and acetate “tread” on slippery 
surfaces of syntheti ntrol, 

prevents distortion 


th a wide variety of finishing agents. 
tment is necessary. 


e advantage now of the special finishing 

b advantages that Syton can give you. 

for specific information, or for Monsanto’s 

new booklet: “Syton In Textile Finishes.” Syton: Reg. U.S. Pat. Off. 


MONSANTO CHEMICAL COMPANY, Textile Chemicals Dept. 
Everett Station, Boston 49, Mass. 


MONSANTO 





[J Please send me information on Syton for ° 
CHEMICALS ~ PLASTICS [J Please send me the special booklet: ‘‘Syton In Textile Finishes.” 
: Name & Title 
Company 
SERVING INDUSTRY... 
WHICH SERVES MANKIND Address 


City, Zone, £:- 
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Gets Your Goods to 
Market Before 
Prices Change... 


Be wise and thrifty. Write today for 
full details of this low-cost, highly 
efficient new enzyme desizing 
agent... RHOZYME LA. 


CHEMICALS m FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Ruozyne is @ trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries. 





Soaps, Oils, Finishes 
improve your 
knitting production 


You! turn out more quality hosiery, underwear, or outerwear 
when you use Laurel soaps, oils and finishes. They 


give you better production and softer, smoother, faster selling knitting. 


Scientifically developed to meet the needs of knitters, 


Laurel Products have won an outstanding place as processing 
agents for all fibers. Among the better 


known for their performance are these — 


‘ . 
Laurel Processing Agents for Knit Goods Lig textile 
dye — bleach — finish 


Laurel Hydrocop & 3B Softener * Laurel Brand Soaps 
Laurel Textile Oil * Laurel Synthetic Detergents ) 
Laurel Hydrosol * Laurel Nylon Finishes } 
Laurel Hosiery Finishes * Laureltex Transfer Remover 
Laurel Yarn Conditioning Oils 
Laurel Knitting Machine Oil 
Warehouses: 
PATERSON, N. J, 
We ~— CHARLOTTE, N.C. 


Check with us for practical recommendations 
CHATTANOOGA, TENN, 


for your specific problem. 


2601 £. TIOGA ST. » PHILADELPHIA 34. PA. 
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Does Things For Drapery Goods 


printed with rapidogens, indigosols and 
fast-to-light direct colors on cotton, vis- 
cose or cupra rayon. 
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THE MODERN PRINT PASTE THICKENER 
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When you use Keltex as your thickening 
#9 9 oo 82 os 98 os (88 agent you get definite advantages that contribute 
: ‘ ‘ ra to superior printing, easy handling 
and economy of use. 
Clear, Crisp Prints No cooking, or special treatment 
on acetate, viscose and pure silk dress No filtering—free from grit and 
goods printed with acetate, acid and cellulose ; 
direct colors or with white discharge. — Readily soluble in cold water 


Easily washed out after printing 

Exact and uniform printing paste 
viscosity 

Sharp, clean-edged printing 

True, even color yield 


Promotes Pleasing Patterns 


Maximum color penetration 
Pe OUR Equally effective in machine or 
screen printing 
on tie materials printed with 


acid, direct and acetate colors 


on acetate, viscose, wool and .».@ product of 


pure silk goods. 
KELCO COMPANY 


20 N. Wacker Drive 31 Nassau Street 530 W. Sixth Street 
Chicago 6 New York 5 Los Angeles 14 





Cable Address: Kelcoalgin—New York 
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insist on 


DUROFAST 


the color outlasts the cloth 


Yes . . . insist on Durofast and you 


° insist on the finest colors available. 
SAMPLES Durofast colors are DIRECT colors. Ex- 
‘ tremely FAST to light and WASHING 
cnineenes ...even without aftertreatments. Also 


suited for resin aftertreatments. 
INFORMATION 


BERKSHIRE cotor ana! 


Manufacturing and executive offices; DELAWANNA, N. J 
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PINE OIL 


—the low-cost, time-tested reagent 


FOR WET PROCESSING 


ag 
a 












OR combined economy and effectiveness in 
Fes processing operations, textile chemists 
have for years relied on Hercules® Pine Oil. Long- 
established uses of this reagent include bleach- 


ing, scouring, dyeing, fulling, desizing, kier boil- 
RETURN YOUR DRUMS! 
Prompt return of steel drums for 
credit will help us ship pine oil 





ing, and open boil-off. The industry continues to 





discover new ways to lower the costs or raise the 





efficiency of wet processing with pine oil. 


HERCULES POWDER COMPANY Naval Stores Department, 993 Market St., Wilmington, Delaware 





NY51-1R 
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From the research laboratories of The 
Hilton-Davis Chemical Company comes 
a versatile new series of brilliant colors 
of particular interest to printers and 
dyers of cotton and rayon materials --- 
SPECTROLENES. After an ex- 
tensive series of tests and actual mill 
runs, these colors are being acclaimed 
in the textile industry for their diversity 
and practicability. For a complete 


description of SPECTROLENES, 


please turn to the following page. 





ic HILTON -DAVIS 


SDON FARM ROAD 


a! ~ ce , : m x LABORATORIES 
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What are 
SPECIROLENES ? 


Seotenmes are Hiltonil Fast Color Bases which have been completely diazotized 
and then stabilized in such a manner as to prohibit coupling with naphthols in solution or 
naphtholated material until the stabilizer is broken down. The base is released from the 
stabilizer by the action of acid or acidified steam, such as an acid ager, allowing com- 
plete coupling of the naphthol with the fast color base. 


Spectrolenes have been thoroughly plant tested and acclaimed for the following features: 


Spectrolenes are Versatile:—The number and range of shades possible with 
any Spectrolene is limited only by the number of naphthols available. Combinations of 
naphthols greatly increase the range of possible shades. 


Spectrolenes are Stable:—Spectrolenes have excellent stability by themselves or 
when combined with naphthols. As Spectrolenes are mixed with naphthols in the plant 
where applied, the loss of color value due to prolonged storage is minimized. The fresh- 
ness of the combination gives added brilliance and color value. 


Spectrolenes are Practical:—Spectrolenes are in solution form for ease of handling 
and are standardized to the best strength for practical plant usage. For the printer, 
Spectrolenes make available many shades having varying costs and fastness properties, 
most of which have not been previously available. 


Spectrolenes Have Many Possibilities:—Inasmuch as Spectrolenes are a compara- 
tively new development, there are many forms of application which have not yet been 
fully explored. Wherever naphthols and fast color bases or salts are used, there is a 
possibility that Spectrolenes may be of value. 


Spectrolenes Presently Available:—Spectrolene Red KB, Spectrolene Red RC, 
Spectrolene Scarlet 2G, Spectrolene Orange HD, Spectrolene Blue B. Other Spectro- 
lenes are in process of development. 


For complete technical information or a demonstration of the uses of Spectrolenes, 
contact: 


The Blackman-Uhler Company, Inc.—Spartanburg, South Carolina 
The Claflin-Dorman Company—Boston, Massachusetts 
The Canadye Corporation—Hamilton, Ontario 


representing 


THE HILTON-DAVIS CHEMICAL CO. DIV. 


Manufacturers of Dyestuffs for the Textile Industry 
CINCINNATI 13, OHIO 


Litho in U.S.A. 
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Three-quarters of a century has built the 
name of Camel into a symbol of dependability 
for textile dyestuffs—75 years of uninterrupted 
service to the industry as a background of ex- 
perience for prompt, efficient attention to all 
textile dyestuff requirements and problems. 





Refer your dye problems to our laboratories 
. ++ capable, experienced engineers are ready 
to serve you. E 


75 HUDSON ST., NEW YORK CITY—BArclay 7-6228 
2520-22 N. BROAD ST., PHILA. 32, PA.—RAdcliff 5-7103 
BRANCH OFFICES & WAREHOUSES: BOSTON + EAST CLEVELAND, OHIO + ATLANTA, GA. 
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— 
*Durable to Washing and Dry Cleaning 
> : ’ 
Your woolen, cotton and rayon fabrics finished 
with KERANOL N K will have a truly mellow, 
glove-like hand, durable to washing and dry 
cleaning. KERANOL N K is unaffected by 
"= variable pH values, so may be used with greatest 
vility efficiency in neutral, alkaline or acid baths. 
pted Mail the coupon 
ex- ba . ° ° 
i Additional — and highly for further information. 
eS valuable — use of KERANOL N K: 
as a plasticizer and softener in 
conjunction with all types of resin finishes. 
ries 
pady 
EXCELLENT RESISTANCE TO YELLOWING! @ Arkansas Co., Inc. 
184 Foundry St. 
Newark, N. J. 
Gentlemen: 
Please send, without 
. . se 
a obligation: ARKANSAS sane at 
B@ CC full details on KERANOL N K 
INC. () sample and application procedure 
rkhansas @De a (CO please have representative call 
2 
: i ccicaiiniaetiaians 
MANUFACTURERS OF INDUSTRIAL _» = eames _ 
CHEMICALS FOR OVER 45 YEARS mg OFIRM NAME____ _ 
3A. NEWARK, NEW JERSEY my ADDRESS 
a ae a 


1-6-1 
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' MAYPON SUPER K 
“and 
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Industry 


MAYPON 4C 


for 
Cosmetics 







Sampies 
and 
Literature 
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a developed black 
for acetate 
and nylon 


OR dense blacks 
for cross dyeing 
with viscose or cotton 
for a combination that 
can’t be beaten, use 


“” EASTMAN BON 


Inexpensive, with good 
solubility and level dyeing 
characteristics, Eastman 
Black SN ranks high 

in dye houses across the 
country. Use it in 

your boxes or jigs for 

both acetate and nylon. 

It will pay dividends. 





@ fastman Acetate Dyestuffs 
are sold in the United States 
through Tennessee Eastman 
Company in Kingsport, 
Tennessee, and Lodi, New 
Jersey. On the West Coast, 
through Wilson Meyer Co. 
San Francisco, Los Angeles, 
Portland, and Seattle. In 
Canada, through Clough 

/ Dyestuff Company Ltd. 

33 St. Mathieu Street, St. 

Laurent, Quebec. 


Eastman Acetate Dyestuffs 
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GOVERNMENT SLASHES 
CASTOR OIL CONSUMPTION 





TO 60%b... 


Purchases of Castor Oil by the Textile Industry are limited, 
during any three-month period, to 60% of the purchases made 


during the last three months of 1950! This was announced 


by the Department of Agriculture in DFO-1-Castor Oil, dated 
April 5, 1951. 


Here’s a superior replacement... 


DREW TEXTILE OIL 522 


DREW TEXTILE OIL 522 will not only re- 
place castor oil in your operation but, in some cases, 
will give you better results! It serves a dual pur- 
pose since it is non-tacky, and is suitable for finish- 
ing as well as dyeing. 


DREW TEXTILE OIL 522 is a sulfated, re- 
fined, bleached and deodorized soya oil containing 
60-62‘, fatty matter. It is stabilized by a special 
anti-oxidant treatment and, pound for pound, may 
be better, in some cases, than sulfonated castor oil. 


For further details, write 


TEXTILE CHEMICALS DEPARTMENT 


E. F. DREW & CO., INC. 


15 EAST 26th STREET, NEW YORK 10, N.Y. 
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SPECIFICATIONS 
SII 29. ite. ee ee ei ee es eee we te 30.5-31.5% 
| APP PSS ete en Oa eee ee ae a 7.5- 8.5% 
Fatty Matter 60.0-62.0 Y 
ye ea ee 9.5-10.5% 
‘Total Aleem (ae ROM)... 2. 2 ie : 1.5- 2.0% 
ee I GG a we ae ee ee ae 4.0- 4.5% 


DREW TEXTILE OIL 522 is typical of the 
superior raw and finished materials produced by 
Drew for the textile industry. Nearly half-a-century 
of research and refining experience stands behind 
every DREW product. 


~w 
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451-453 Washington St. 
New York 13, N. Y. 
Branches: 
Philadelphia, Charlotte, 
Providence, Los Angeles, 
Hamilton, Ont. 


Exclusive Distributors of 
Pharmasols, Pharmols, 
Pharmacines 
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¥% lb. NACCONOL to 100 gallons of water, with 
constant feed to maintain concentration. 


use 


Cleaner, loftier, whiter wool with less odor 


r4 et ‘and no soap residues. More uniform dyeing 
at lower cost. 


Yes, backwashing tops in a NACCONOL solution saves 
money and improves quality. And results are 
uniform because NACCONOL is mass-produced to the 
exacting quality standards of the dyestuffs industry. 


For prompt service and technical assistance, write, 
wire or phone our nearest office. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N.Y. + BOwling Green 9-2240 


Boston 14, Mass., 150 Causeway St CApito! 7-0490 Richmond 19, Va., 8 North Fifth St. Richmond 2-1930 
Providence 3. R.1., 15 Westminster St OExter 1-3008 Columbus, Ga., Columbus Interstate Bidg Columbus 3-1029 
Philadelphia 6, Pa., 200-204 S$. Front St. LOmbard 3-6382 Greensboro, W.C., Jefferson Standard Bidg. GReensboro 2-2518 
San Francisco 5, Cal., 517 Howard St SUtter 1-7507 Chattanooga 2, Tenn., James Building CHattanooga 6-6347 
Portiand 9, Ore., 730 West Burnside St Beacon 1853 Atlanta 2, Ga., 140 Peachtree St. CyPress 2821 
Chicage 54, Il/., The Merchandise Mart SUperior 7.3387 Wew Orieans 18, La., 714 Carondelet Building Raymond 7228 
Charlotte, 1 W.C., 201-203 West First St. Charlotte 3-9221 Toronto 2, Canada, 137-143 Wellington St. W Eigin 6495 
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IMPROVEMENT OF TEMPERATURE AND HUMIDITY 
IN THE FADE-OMETER 


E van den HEUVEL 


Research Laboratory 


NV PF van Vlissingen & Co’s Katoenfabrieken 


INTRODUCTION 


T IS WELL KNOWN that the determi- 
I nation of light fastness in the Fade- 
Ometer of Atlas Electric Devices Co yields 
results which are not always in fair agree- 
ment with those obtained in experiments 
with normal exposure. In many cases 
(approximately 10% of the toial amount), 
the light fastness figures thus found devi- 
ate by more than 1 unit (1, 2, 3). 

The investigation carried out by Nord- 
hammar (4) showed that the temperature 
and the humidity in the Fade-Ometer de- 
viate considerably from 20°C and 65% 
respectively. 

Nordhammar suggested a decrease in 
temperature and applied it successfully. 
Fundamentally, however, the too low rela- 
tive humidity has hardly improved, in 
spite of the fact that this factor is far 
more important than the temperature (5, 
6, 7) 

An apparatus to maintain conditions in 
the testing chamber corresponding suffi- 
ciently with normal conditions is described 
below. This apparatus can ke fitted easily 
to any Fade-Ometer. 


FUNDAMENTAL 
CONSIDERATIONS 


Nordhammar, who devoted an exten- 
sive survey to the temperature and humid- 
ity conditions in the Fade-Ometer, found 
that the temperature in the immediate 
vicinity of the sample is sometimes 30- 
40°C higher than that of the surrounding 
air. The result is a drop to 7-10% before 
the samples when the relative humidity 
of the incoming air is 65%. 

A humidifier system with cotton wicks 


25, 1951 


Helmond, Holland 


E van den Heuvel 


Within the past few years, P F van 
Vlissingen & Co's Katoenfabrieken, a 
Dutch firm, has made modifications on 
the Fade-Ometer involving an apparatus 
to maintain conditions in the testing 
chamber corresponding sufficiently with 
normal conditions. This apparatus, which 
the author states can be fitted to any 
Fade-Ometer, is described. 


is insufficient, because it supplies only 


about 0.4 g of water per cubic meter, 


which is insufficient to bring about an 
appreciable increase in relative humidity. 

By means of a screen, Nordhammar 
forced the air current to pass in front of 
the samples, thus altering the local condi- 
tions to a temperature rise of only 10°C 
and a relative humidity of 32%. 

Nordhammar also made temperature 
measurements on the front of a cloth ex- 
posed to sunlight, from which the rela- 
tive humidity can be calculated. 

There may be a great difference between 
the local conditions immediately before 
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the samples and the average conditions in 
the testing chamber. Naturally, this dif- 
ference will be smaller as the wind speed 
along the samples is greater. 
In our investigation we did not allow 
for this local temperature immediately ke- 
fore the samples, but recorded only the 
mean values as measured on the outgoing 
air. 
The object in view, ie, a relative humid- 
ity of 65% at a minimum temperature, 
can therefore not be attained in this way. 
It can be realized, however, by: 
a) feeding air with a humidity of more 
than 65%; 

b) such ventilation that the tempera- 
ture rise is just sufficient to decrease 
the initial humidity to 65%. 

This might be accomplished under the 
following conditions: 


Initial humidity of the air. 100% 90% 80% 
Temperature rise in apparatus 77°C «6§°C 68°C 


Since under normal conditions of venti- 
lation the temperature in the Fade-Ometer 
rises invariably by at least 10° C, a theo- 
ret:cal initial humidity of 118% would 
be required. 

Moistening the air to upwards of 100% 
(water droplets), however, has its prac- 
tical drawbacks. Only a more slight tem- 
perature increase, to be effected by in- 
creasing the quantity of air, will give a 
complete solution. 


EXPERIMENTAL 


The ventilator under the Fade-Ometer 
was removed and replaced by one with 
about four times as much air displacement 
—one less sensitive to resistances, which 
are inevitatle in moistening the air. 
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TABLE I 


Alzarine Orange (C I 1033)............. 
dyed on Al- mordant 


Indigosol O (C I 1178). 





* dependent on dye concentration 


Before ifter Exposure to 
alteration alteration daylight 
cannot be 4-5 4-5 
evaluated; 
fades to 
brown 

5-7 2-3 2-3* 


LT 


The incoming air was humidified by 
sucking it through a 30 cm layer of 
Raschig rings of 25 x 25 mm, moistened 
by spraying water over the surface area. 
In connection with the large quantity of 
air a diameter of | m was found to be 
necessary. 

The above assembly is 
schematically in figure 1. 


represented 


These changes brought about a tem- 
perature rise of only 4 to 5°C, the rela- 
tive humidity of the outgoing air being 


water supply 


™ 


Raschig rings ~5x25mm 


opening for 
humidity meter 
| 


P * 
to ventilator 


water overflow wr 





65 + 2%. These values are independent 
of temperature and humidity of the room 
where the Fade-Ometer is placed. 

A complication occurred because the 
larger quantity of air deposited more dust 
particles on the exposed surface area of 
the samples than before. This renders 
evaluation of the light fastness almost 
impossible, especially in the case of bright 
colors. 

The best way to prevent this is to place 
a thin glass plate (thickness less than 1 





sprayer 





circulating 
pump 


mm) in front of the samples. Though this 
involves slight reflection losses and a relia- 
tively stronger absorption of ultra-violet 
light, comparative experiments showed 
that the consequences are hardly per- 
ceptible. 


RESULTS 


Dyes whose fading is highly determined 
by the relative humidity show a deviating 
behavior in the unchanged Fade-Ometer. 
After introducing the above alterations 
the results were identical with those ob- 
tained on daylight (see 
Table I). 


exposure to 


In some cases we still find deviations. 
It would seem that these are due to spec- 
tral differences between the light from 
the carbon arc and the daylight. 


SUMMARY 


In the Fade-Ometer the temperature in- 
creases too much and the relative humid- 
ity drops to very low values. This causes 
discrepancies for those dyes whose fading 
is highly moisture-susceptible. 

In this article some alterations are pro- 
posed to bring the temperature and the 
relative humidity in better agreement with 
20°C and 65% respectively. 


Moisture-susceptible dyes thus tested 
show correct results. 
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The Chemical Modification of 
Wool. Treatment with Formalde- 
hyde Solutions. 


A E Brown, L R Hornstein, and M_ Harris, 
Textile Research ] zi. 222-7, April, 1951. 


A study was made of the reaction of 
formaldehyde with wool in order to deter- 
mine optimal conditions for the produc- 
tion of wool that is more stable to alkali, 
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as measured by the alkali-solubility test. 
Extremely mild treatments with dilute 
formaldehyde solutions confer an appreci- 
able degree of alkali-resistance to the 
wool, presumably by the formation of 
cross-links, and optimal alkali-resistance 
was obtained by treatment with 0.5 per 
cent formaldehyde solutions at pH 6 to 8 
for 6 hours at 50°C. Under these condi- 
tions, cystine linkages are not involved 
to any appreciable extent, and the acid- 
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combining capacity of the wool is changed 
only slightly. 

Although loss of sulfur from formalde- 
hyde-treated wool occurs readily on treat- 
ment with hot alkaline solutions, the rate 
of loss of both sulfur and weight is less 
than in the case of untreated wool. The 
chemical evidence cited in the paper is in 
agreement with the view expressed else- 
where that additional cross-linkages are 
introduced in the wool molecule as a 
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result of treatment with formaldehyde 
solutions. 

If wool treated with formaldehyde as 
above described is subsequently boiled in 
0.1N hydrochloric acid, the resistance to 
alkali is lost. This behavior demonstrates 
the main difference between formalde- 
hyde-treated wool and wool stabilized by 
reduction and alkylation with alkylene 
dihalides (the latter being unaffected by 
such treatment), and is one of the reasons 
why the reaction of wool with formalde- 
hyde has not achieved any commercial 
importance. 

Twenty-seven references to the litera- 
ture are cited —WHC 


Comparative Tests on the 
Shrink-resisting of Men’s 
Half-hose 


J] R Stewart, J] Soc Dyers Colourists 67, 138-41, 
April, 1951. 


The relative effects of four methods of 
shrink-resisting men’s wool half-hose were 
evaluated in relation to the physical and 
chemical changes brought about and in 
relation to shrink-resistance and service- 
ability in wear. The shrink-resisting proc- 
esses used in this investigation were se- 
lected partly from prominent methods 
used in the industry; two were English, 
one Australian, and one American. The 
process involving the use of alkali as the 
shrink-resisting ingredient has no indus- 
trial application in Canada as yet, but 
was chosen to provide an alternative to 
the redox principle common to the other 
three. 

Process B consisted of a treatment with 
sodium hypochlorite buffered with formic 
acid and sodium formate. 

Process C was also a treatment with 
sodium hypochlorite but with addition of 
potassium permanganate. 

Process M employed calcium hypo- 
chlorite and sodium sulfamate. 

Process R was entirely different from 
the others, consisting of a brief treatment 
in alcoholic potash, followed by souring 
in an alcoholic solution of sulfuric acid. 

The materials, both yarn and socks, 
treated by the four processes were com- 
pared with untreated materials for physi- 
cal and chemical modification; for tensile 
strength and extensibility, by dye tests; 
and by being worn (socks) for several 
2-day periods, each followed by washing. 

The results obtained in Processes B and 
M indicated adequate shrink resistance 
without excessive chemical or mechanical 
damage. The other processes produced 
considerable chemical modification. Proc- 
ess C appeared to be the worst in its ef- 
fect on strength and extension, while 
Process R, in spite of a great increase in 
tensile strength, had made the yarn brittle 
and lowered the resistance to abrasion. 
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Off-shades with Acid Alizarine 
Blues. 


J I Robinson, Canadian Textile J] 68, 65-7, 
April 13, 1951. 


It has been shown that blues of the 
Acid Alizarine type, such as Alizarine 
Brilliant Blue B, FP, Superlan Blue PEN 
and SES, are affected by the presence in 
the dyebath of very small amounts of fer- 
ric iron. The change thus brought about 
carries with it a change from the usual 
bright blue to a dull bluish violet of in- 
ferior level dyeing properties. 

It has now been found that traces of 
nitrous acid in the dyebath can cause a 
similar result owing to diazotization at- 
tack on the amino groups in the color 
molecule. 

Laboratory tests were made by dyeing 
Alizarine Brilliant Blue BS in distilled 
water to which known amounts of sodium 
nitrite had been added. The results of 
these tests showed that a quantity of ni- 
trite equal to 8 parts per million in the 
water was sufficient to destroy the blue 
shade and give a dirty reddish violet, 
while 4 ppm changed the shade to a dull 
bluish violet, and as little as 0.5 ppm had 
a distinctly noticeable reddening effect. 

Methods were attempted to minimize or 
counteract the influence of nitrite by in- 
troducing substances that would absorb 
the nitrous acid formed. Sulfamic acid 
seems to offer a satisfactory solution to 
the problem, for when added to water 
containing nitrous acid or nitrites plus 
acid, it readily absorbs that body with 
ultimate formation of sulfuric acid. 

Laboratory tests carried out with Ali- 
zarine Brilliant Blue BS in distilled water 
containing nitrite and treated with sul- 
famic acid suggest that at least 6 parts of 
sulfamic acid are required to absorb each 
part of nitrite present, and a little time 
is necessary to allow absorption before 
adding the color. This will vary up to 
about 20 minutes——WHC 


Sizing Cellulose Yarns with Salts 
of Carboxy Methyl! Cellulose 


E F Zaalberg van Zelst, Textile J Australia 25, 
1234-6, 1240, February, 1951 


Sodium = carboxy methyl cellulose 
(NaCMC) is the sodium salt of cellulose 
glycolic acid. Cellulose may be consid- 
ered as consisting of a long chain of glu- 
cose units, each of which contains three 
hydroxy groups which are available for 
substitution by carboxy methyl groups. 
The properties and 
NaCMC depend on the number (m) of 
these hydroxy groups per glucose unit 
which are replaced by carboxy 
groups. If ” 0.3 or less, the product is 


application of 


methyl 
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soluble in dilute alkali but insoluble in 
water and organic solvents. If » 0.3 to 
2.0, the product is soluble in both alkali 
and water. If m exceeds 2.0, the product 
is insoluble in alkali and water but solu- 
ble in organic solvents. The commercial 
products have a degree of substitution 
which hardly ever exceeds 0.8 to 0.9. 

The properties of NaCMC also depend 
on the degree of polymerization, which 
may vary between 50 and 800 glucose 
units per cellulose chain, and on the de- 
gree of purity. 

The principal uses for NaCMC in the 
textile industry are in: 
(a) warp sizing. 
(b) finishing (as 

starch). 

(c) printing pastes, as a thickener. 

(d) dyeing, as a leveling agent. 

(e) washing, as an addition to syn- 
thetic detergents to prevent the washed 
goods from turning greyish. 

The major portion of the article dis- 


a substitute for 


cusses the uses and advantages of NaCMC 
in sizing cotton and rayon warp yarns. 
Some of the advantages claimed are easy 
removal on washing; freedom from odor 
and dusting; and reduction of yarn break- 
age in the loom. 

Instructions are given for the prepara- 
tion and application of the sizes to the 
different types of yarn. 


An Analytical Survey of the 
Problems of Scouring 


R L Elliott, Textile Recorder 68, 102-4, Apri 
i983. 


The primary o*ject of scouring is, of 
course, to remove from raw wool and 
other fibers, from yarns, webs or tissues, 
or from soiled fabrics or garments, a 
whole variety of materials. These can be 
classified according to their different prop- 
erties as (a) soluble salts, (b) mineral 
particles and insoluble dirt, (c) wool 
grease, (d) added processing oils which 
may be vegetable and/or mineral, (e) 
metal dusts. 

A merino fleece contains 10 to 25 per 
cent of grease and 2 to 12 per cent of 
suint (produced by the sweat glands of 
the sheep). The chemical constitution of 
the grease is that of a mixture of the fatty 
acid esters of the steroids, 
cholesterol and isocholesterol, agnosterol 
and lanosterol. The suint not only con- 
tains the free acids and the potassium 
soaps of a range of fatty acids up to 
palmitic acid, and of oleic, lactic and suc- 
cinic acids, but nitrogen-containing com- 


complex 


plexes, phosphates, sulfates, and chlorides, 
while in the crutchings is much stale urine 
and dung. 

The author briefly reviews the history 
of wool scouring from earliest times. He 
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states that at present most wool is scoured 
by one or other of the emulsion processes, 
either the English method, using alkali 
and soap at comparatively high tempera- 
tures, or the Continental method, using a 
true emulsification of the grease at lower 
temperatures but involving longer times 
of immersion of the wool. 

Textile processes subsequent to scouring 
and carding involve usually the addition 
of oils to aid combing and spinning. With 
the introduction of the Noble comb it 
became almost universal throughout the 
worsted trade to use olive oil for this 
purpose. In 1936, a shortage of olive oil 
caused experiments to be made on the 
use of other vegetable and even mineral 
oils in blends with vegetable oils. The 
difficulties met were due partly to the in- 
creased unsaturation of oils other than 
olive oil and partly to the difficulty of 
emulsification of the mineral oil in the 
scouring process. 


FABRIC DEFECTS 


} B Goldberg 


371 pages; $6.00 
McGraw Hill (1950) 


This excellent new reference book, writ- 
ten by J B Goldberg, FTI, Research Di- 
rector, J P Stevens & Co, Inc will prove 
highly interesting and extremely useful to 
textile laboratory men and _ production 
men alike. The skillful and detailed prepa- 
ration of the subject matter reflects the 
author’s wide experience with the many 
varied factors contributing to yarn and 
fabric defects. 


The volume presents a series of case 
histories of actual defects encountered by 
the author occurring in cotton, rayon and 
different blended fabrics. In these case 
histories, the type of fabric, its construc- 
tion and finish are given, together with 
the defect and a detailed analysis of the 
defect. In most cases a photomicrograph 
or a photograph of the defective material 
accompanies the text on a facing page, 
and these pictures implement the clarity 
of the descriptive material. 

The author has classified the material 
of the text in chapters as: (1) “Gray-mill 
Defects,” (2) “Defects in Man-made Fibers 
and Yarns,” (3) “Dyeing and Finishing 
Faults,” (4) “Defects in Garments,” and 
(5) “Miscellaneous Imperfections.” The 
purpose of this classification is “more for 
the sake of maintaining order than of 
providing a ready reference to the easy 
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The traditional scouring methods using 
soap and limited soda as soda ash have 
not so far permitted continued satisfac- 
tory scouring of mineral oil or blends 
from pieces. Variations in technique and 
detergent materials (other than addition 
of mineral oil solvents) are obviously 
called for. 

The function of a detergent may be de- 
fined as (a) to wet the greasy or oily wool, 
(b) to emulsify the grease, oil, and dirt, 
(c) to stabilize this emulsion of grease and 
dirt, (d) to retain the dirt and not to re- 
deposit it upon the fiber. To these ends, 
and using ordinary soaps, soap-builders 
such as soda ash or sodium metasilicate 
are commonly employed; but the inher- 
ent weakness of ordinary soaps to hard 
water and to acids leads to much expense 
in water-softening and to faulty dyeing 
due to soap residues affected by acids. 
This weakness of soap is due to ioniza- 
tion of its carboxyl group. The use of the 


sulfo group in place of the carboxyl, as 
employed in modern synthetic detergents, 
avoids this difficulty. 


The author classifies the various types 
of synthetic detergents. He points out 
that there is little relation between wet- 
ting power and detergent properties. He 
shows how the molecules can be “tail- 
ored” to give detergents, which may be 
used in neutral, highly alkaline or acid 
conditions, without being affected by salts 
of calcium, magnesium or iron. 


In addition, the advent of self-emulsify- 
ing wool lubricants, and a knowledge of 
compounds capable of inducing the emul- 
sification of mineral oils, has allowed the 
development of mineral-oil textile lubri- 
cants to reach the stage where only out- 
dated ideas, adding up to prejudice, and 
fire-insurance rules, prevent wholesale ap- 
plication of such oils more widely in 
England. 


nelk nites 


solution to a defect... ,” for the au ho- 
is quick to poiat out in his preface that 
this book is not intended as a cyclopedia 
of textile imperfections. In addition to 
the case histories in the chapters above 
enumerated, a sixth chapter is included on 
“The Investigation of Fabric Defects” 
which, although brief, contains many use- 
ful suggestions as to Personnel Training, 
Equipment, and Facilities. Furthermore, 
there is a glossary of definitions of terms 
used in the text; a bibliography of books 
and publications; and an appendix in- 
cluding a very useful listing of Sources 
of Supply for Laboratory Equipment. 

As Dr Walter J Hamburger of Fabrics 
Research Laboratories, Inc of Boston 
points out in his interesting foreword to 
the text, this “. . . documentation of ‘case 
histories,” presented in simple, nontech- 
nical language, will te of inestimable 
value to students, mill men, converters, 
technologists, and others alike, and will 
fill an important long-existing void in 
reference libraries throughout the indus- 
try’.—JBM 


MATERIALS OF CONSTRUC- 
TION FOR CHEMICAL 
PROCESS INDUSTRIES 


James A Lee 


468 pages; $6.50 
McGraw-Hill Book Co, Inc, New York (1950) 


The latest addition to McGraw-Hill’s 
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excellent Chemical Engineering Series, 
this book provides a useful reference for 
the engineer concerned with the selection 
of the proper material to use in a chem- 
ical process system. The arrangement of 
the book is such that about 400 common 
chemicals, chemical products, and chem- 
ical combinations used in many diverse 
industries—textile, synthetic resins, pulp 
and paper, leather, foodstuffs, etc—are 
discussed in alphabetical order from “Acet- 
aldehyde” to “Zinc Sulfate.” For the large 
majority of these chemicals, the manufac- 
turing process (or processes) is given 
together with diagramatic flow charts 
and materials of construction used in 
various phases of production. This is 
followed by sections on “Handling”, which 
discuss the corrosion resistance of metal 
or nonmetal equipment to the particular 
product, and “Packaging”, which lists the 
shipping containers for the product. 

Other features of the book include an 
eighteen page directory of construction 
materials, listed alphabetically according 
to trade name for each class of material, 
ie, Metals and alloys; Carbon and graph- 
ite; Cement, mortar, putty; Ceramics; 
Plastics; and Rubber. This directory gives 
the manufacturer and his address, and a 
description of the material. The book also 
includes many original references, as well 
as a complete index with references to par- 
ticular pages listed in ordinary and bold- 
face type, boldface referring to the prin- 
cipal product.—JBM 
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INTRODUCTION TO DYEING OF CHEMSTRAND ACRYLIC 


FIBER* 


J) A WOODRUFF 


Textile Research Department, American Viscose Corporation 


HEMSTRAND acrylic fiber is a recent 
+ addition to the field of synthetic 
fibers. The first pilot-plant operation was 
at the beginning of 1951, and production 
will reach full capacity later in the year. 
Since last summer, laboratory experiments 
have been under way to obtain informa- 
tion on the general textile properties of 
the product. This paper was prepared to 
aid in the distribution of the early experi- 
ence gained in dyeing this material. How- 
ever, before discussion of dyeing and fin- 
ishing procedures, a brief list will be 
given of some of the physical and chem- 
ical properties of Chemstrand. 

This staple fiber is made from an acrylic 
resin modified to permit satisfactory dye- 
ing. In appearance the present-day fibers 
are light tan or cream-colored. The hand 
is soft, warm, and -ulky due in part to the 
low specific gravity of 1.135 and in part 
to the permanent crimp. The cross section 
is perhaps best described as lima-bean 
shape with the elliptical length approxi- 
mately two times the diameter. 

Chemstrand acrylic fiber has consider- 
able strength. Yarns can be made in a 
30/1 cotton count with a lea skein prod- 
uct of 1700 and with an extensibility of 
10% to 11%. The wet strength is only 
slightly lower than the dry. None of the 
conventional methods of making yarn pre- 
sent any real difficulty; however, since 
there is no tow available, no yarn has yet 
been prepared on tow systems. 

The softening temperature of the fiber 
is given as approximately 455°F. Being 
a thermoplastic material, it can be per- 
manently deformed by heat and pressure 
at temperatures somewhat below this soft- 
ening point like cellulose acetate, nylon, 
and wool. The shrinkage of the fibers 
when free from tension is 0 to 2% in boil- 
ing water, which corresponds to dyeing 
conditions, is 00% at 300°F in dry air and 
7% at 390°F in dry air. 

Chemstrand acrylic-type fiter is noted 
for its resistance to swelling in water and 
its lack of absorption of water. For in- 


Presented in Philadelphia before the Phila- 
delphia Section on March 16, 1951. 
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This paper is offered as an introduction 
to the dyeing of Chemstrand acrylic fiber. 
Since the resin of which this acrylic fiber 
is made was modified to give acid-dyeing 
properties, this preliminary work is largely 
concerned with dyeing those dyes that 
are normally used on wool. The effects 
of variables on dyeing, such as time, tem- 
perature, pH, volume ratio, and Glauber’s 
salt, are illustrated in regard to both depth 
of shade and penetration of individual 
fibers. The beginning of the paper deals 
with laboratory work, and the latter part 
with the bulk practice of piece dyeing and 
with some remarks about yarn and stock 
dyeing. The finishing of piece goods is 
also briefly discussed. 


160° 170° 180° 


stance, if individual fibers are soaked in 
cold water, they actually absorb only an 
average of 5% of moisture. Again, if a 
mass of staple fibers is soaked in water 
and then centrifuged, the amount of water 
remaining after centrifuging approximates 
15-20%. The water content of fibers left 
at 58° RH and 70°F is close to 1.6%. 

Not only do these acrylic fibers resist 
water swelling, they are affected but little 
by any of the common solvents (1). There 
is no reason to exvect that any solvent 
normally encountered in textile-consumer 
end use would affect these fibers adverse- 
ly. Resistance to acids is good in all but 
concentrated solutions. Resistance to al- 
kali varies with the type of alkali, con- 
centration, and temperature of exposure. 
A 0.25% solution of caustic at the boil for 
two hours causes no real damage. How- 
ever, a 1.0% solution under similar con- 
ditions causes an approximately 40% loss 
of strength. The same 1.0% solution at 
room temperature shows no effect after 
two hours’ exposure. 

With this much background, one can 
start to think about dyeing characteristics. 
Basically, the chemical structure of the 
fiber has Leen chosen so as to make pos- 
sible the use of acid, or wool-type, dyes. 
For this reason most of the preliminary 
work on dyeing has centered around those 
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Figure 1 
Temperature Effect 
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dyes. However, acetate dyes, vat dyes, 
naphthol dyes, in fact, all dyes, can be 
applied in some degree by variation of 
technique. Because of this the problem of 
the experimenter is difficult at the start. 
There are so many experiments to try that 
even the broad field of acid dyes seems 
confining. 

It was found in the earliest work that 
Chemstrand acrylic fiber absorbs practi- 
cal amounts of many wool dyes when 
dyed at temperatures close to the boil in 
the presence of sufficient acid. In order 
to survey the field quickly, dyeings were 
made on over 200™dyes with 2% of dye 
and 10% of sulfuric acid on the weight 
of fabric at a volume ratio of 40 to 1 
and at a temperature of 200°F for 114 
hours. These dyeings were then checked 
for light fastness and wash fastness. From 
these results some indication was found 
as to which dyes would be most apt to 


be useful. Briefly, this survey showed 


Figure 3 





Figure 2 
Temperature Effect 


that, with few excevtions, wool dyes could 
be used to color Chemstrand acrylic fiber 
in all depths and shades. The wet fastness 
cf the darker shades of acid dyes was 
rather poor, and the light fastness was 
not so good in general as on wool. How- 
ever, chrome dyeings showed good wet 
premetallized dyes 
showed good promise in both wet and 
light fastness. 

The experience that 10% of sulfuric 
acid insures good exhaustion and depth 
of shade had an influence on our work 
for some time. But as bulk dyeings com- 
menced, it was found that this high con- 


fastness, and some 


centration of acid was not always neces- 
sary and that as low as 3% to 4% of acid 
was adequate with some dyes. Ultimately, 
laboratory dyeings began to demonstrate 
some of the variables that were affecting 
the results. 

The first variable investigated was the 


temperature of dyeing. It is well known 


se ae 
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Temperature Effect, 250 F 
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that the diffusion penetration of dyes is 
speeded by increasing temperatures (2, 3, 
4). To observe the effect of this variable, 
a series of dyeings was made with Cro- 
ceine Scarlet MOO (C I 252) with 5% of 
sulfuric acid in a range of temperatures 
from 160 to 212°F (Fig 1). A graduated in- 
crease in depth of shade was obtained as 
expected. The series showed also that ex- 
haustion was much slower at 16@ than at 
212°F. Since the length of time of dyeing 
was two hours, no data were obtained on 
equilibrium exhaustion. Inspection of the 
dyed fabrics showed the visual outward 
effect of temperature, while cross sections 
showed the effect of temperature on dif- 
fusion penetration into individual fibers. 
Cross sections at 160 and 212°F showed 
that under these conditions this acrylic 
fiber was truly ring dyeing (Figure 2). 
As the temperature was increased, the 
penetration into the fiber increased some- 
what. 

Temperature effect has influenced bulk 
dyeing in mills, where one uses the highest 
practicable temperature. A temperature of 
195 to 205° F can usually be reached in 
ordinary dyeing equipment, and this has 
been adopted for the moment as a prac- 
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Figure 4 
Exhaustion 
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tical working range. 

Dye houses presently equipped for 
working at temperatures above 212°F are 
few and far between. For that reason, 
the range above 212°F has been treated 
as a separate problem. Fabrics dyed with 
Alizarine Sky Blue BS (CI 1088) showed 
that deep shades were obtainable in rela- 
tively short dyeing times (30 minutes) at 
a dyebath temperature of 250°F. Cross- 
section photographs showed even more 
clearly the effect of the increased tempera- 
ture. In Fig 3 there was approximately 
90% complete penetration of individual 
fibers with those dyes that were tested. 
The apparatus used to reach these temper- 
atures was the same type of pressure bomb 
as was used ty the Philadelphia Section 
in the Intersectional Contest paper of 
1948 (4). As in the use of this bomb ap- 
proximately twenty minutes of time was 
required to raise the temperature from 
200 to 250°, considerable dyeing was tak- 
ing place before the highest temperature 
was attained. 

The expected benefits of high-tempera- 
ture dyeing would be reduced time of dye- 
ing, increased depth of shade, and prob- 
ably some improvement in general fast- 
ness properties. More will be done with 
experimental dyeing in this field to find 
the limits of practical conditions and bene- 
fits. 

Following along with the temperature 
series from 160 to 212°F was a series with 
nitric acid instead of sulfuric. In the case 
of CI 252, it was noticed that the depth 
of shade of the low-temperature dyeings 
was greatly increased in comparison with 
the previously mentioned sulfuric-acid 
series. Again with photomicrographs of 
cross sections of fibers, it was seen that 
the diffusion penetration was also in- 
creased. 

The next variable shown to have great 
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Figure 5 
Penetration with Time 


effect was that of the length of time of 
dyeing. The deposition of dye or depth 
of shade was shown to increase with time 
on separate series of dyeings made with 
CI 252 and with Calco Special Black 
M9863. Series of dyeings including three- 
color combinations were also made to ob- 
serve the effect of length of time on vari- 
cus dyes at various temperatures. Figure 4 
shows dyeings for different lengths of 
time at 200°F with Sulfon Orange GA, 
Milling Yellow H5G, and Wool Blue BL. 
Swatches cut after 15 minutes and at inter- 
vals up to 5 hours show a gradual pro- 
gression in depth of shade. Diffusion pene- 
tration of dye into fibers is shown Ly 
cross-section pictures (Fig 5) _ illustrat- 
ing 15-minute and 5-hour dyeings. Time 
like temperature showed a logical resul 
in improving individual fiber depth and 
penetration into the core. 

The next factor investigated was the 
pH of the acid used in dyeing. In the 
use of various strengths of sulfuric acid 
needed to produce a range from pH 2.0 
to pH 1.0 in increments of 0.2 pH, it was 
seen (Fig 6) that the depth of shade of 
dyeing increased with decreasing pH and 


pH 


5 Hours 


was quite marked at pH values of 1.4 and 
below. Figure 7 shows diffusion penetra- 
tion of dye into fibers at pH 2.0, 1.4, and 
1.0. The increased acidity results in much 
greater penetration as well as greater 
depth of shade. The next series brought 
some confusion into the picture. Nine dif- 
ferent acids (Table I) in 0.25% solution 
strength were used in separate dye baths 
under identical conditions, and the re- 
sultant dyed swatches were arranged in 
a series (Fig 8) according to the descend- 
ing pH value of each dyebath. A series 
was made with each of four dyes of Colour 
Index 304, 352, 246, and 247. In some 
instances the acids appeared to have dif- 
ferent effects than was shown by pH alone, 
and the effects appeared to be somewhat 
selective in regards to different dyes. Sul- 
fanilic acid, for instance, with a pH value 
of 2.7 was shown with three out of four 
of the dyes to be more effective in obtain- 
taining depth of shade than several of 
those acids which produced lower pH 


- 


values in dyeings, such as phosphoric acid 
at a pH of 2.2. 

Since nitric acid appeared to offer con- 
siderable prcmise for effecting penetration 


Figure 6 
Effect of pH 
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and depth of shade, it was tried in several 
series of dyeings. Photomicrographs of 
cross sections of dyed fibers showed that 
much improved penetration was achieved 
with nitric acid for several dyes. This im- 
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proved penetration was nearly always ac- 
companied by increased depth of shade. 
An interesting illustration of this was ob- 
tained by the use of nitric acid in the 
original dyeing of a top-chrome series. 





1.4 





pH 


1.0 


Figure 7 


Effect of pH 
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TABLE I 


ACID and pH VALUES 
10% owf in 40:1 Volume Ratio 


Approximate 
pu 


Nitric acid 
Sulfuric acid 
Sulfamic acid 
Oxalic acid 
Phosphoric acid 
Formic acid 
Salicylic acid 
Sulfanilic acid 
Acetic acid 


VNNNNN ES 
BONAANONGDS 


When chrome dyes were used to reach an 
OD shade with 10% of sulfuric acid in 
the original dyeing and chrome plus sul- 
furic in the chroming, only an approxi- 
mate 60% penetration of the fibers was 
achieved. With 6.4% of nitric acid sub- 
stituted for the sulfuric acid in the dye- 
ing and later in smaller amounts in the 
top-chroming, it was possible to obtain 
approximately 100% penetration of fibers 
with dye. 

Another interesting series was obtained 
by reneating the variation in time of dye- 
ing as illustrated by Fig 3 with substitution 
cf 6.4% nitric acid for 10% sulfuric. 
The equivalent depth of shade and dif- 
fusion penetration were achieved much 
more quickly with nitric acid than with 
sulfuric acid in the dyeing. The reason 
for this increased activity has not yet been 
determined. 

When the use of nitric acid has been 
suggested, there have been many raised 
eyebrows at the thoughts of what would 
be its effect on equipment and on protein 
blends. According to those stainless-steel 
producers who were contacted, nitric acid 
in the concentrations and at the tempera- 
tures suggested would be no more harm- 
ful, and, in many cases, less harmful to 
this me:al than would sulfuric acid. With 
regard to yellowing, there has been no 
need to use nitric acid when protein fibers 
have been present; however, at such low 
concentrations of acid it would not be 
expected that yellowing would be notice- 
able. It is suspected, however, that with 
a few dyes the oxidizing action of nitric 
acid has been sufficient to cause off shades 
or loss in depth. 

Formic acid does not appear to be very 
effective in these particular series of dye- 
ings. Actually, there have been other dye- 
ings which have shown it to be equal to 
or better than sulfuric acid with certain 
dyes. As mentioned before, the number 
of possible combinations of variables is 
so large that the best conditions for each 
type of dye have not been determined. 

It was felt that volume ratio might play 
a considerable part in the depth of shade 
of dyeing obtained in practical dyeing 
times, so that dyeings were made in vol- 
ume ratios from 30:1 to 100:1. There was 
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only a slight trend toward decreasing 
depth of shade at the higher volume ra- 
tios. However, bulk dyeings at a ratio 
of 16:1 have produced heavier shades with 
the same concentrations of added mate- 
rials than have bulk dyeings at a 40:1 
There 
were, of course, other variables involved 
in the bulk dyeings, such as degree of 
agitation and the presence of metallic sur- 


volume ratio in the laboratory. 


face rather than glass as was used in the 
laboratory dyeings. 

Since many dyers experimenting with 
Chemstrand acrylic fiber have long been 
accustomed to dyeing wool, the question 
has often been asked, “How much Glau- 
ber’s salt should be used?” At the present 
date, there seems to be little use for this 
chemical. Three dyes were selected, one 
a neutral dyeing, another an acid dye, and 
a third a milling dye. A series was then 
run with each dye and with increasing 
amounts of Glauber’s salt. With the neu- 
tral-dyeing dye, no difference was observed 
between no Glauber’s salt and twenty per- 
cent of Glauber’s salt. With the acid-dye- 
ing type, there was a real trend towards 
weaker dyeings with increased salt. With 
the milling dye, there was a strong effect, 
but it required three repeated series of 
dyeings before one series was obtained 
with a logical trend. In this one case, dye- 
ings containing Glauber’s salt were con- 
siderably weaker in depth as the amount 
of salt was increased. This interesting fea- 
ture was seen in the cross-section pictures 
of penetration illustrated in Figure 9 
where penetration decreased as depth of 
shade decreased. Since one is more inter- 
ested in speeding up penetration than re- 
tarding exhaustion, the effect of added salt 
is in the wrong direction to ke of much 
benefit. 

The laboratory work on some of the 
variables affecting acid dyeing may be 
summarized as follows: Increasing the 
length of time of dyeing and the tempera- 
ture of dyeing increases the depth of shade 
as well as the diffusion penetration of 
dyes into the cross section of the fibers. 
In general, a low pH value of 1.4 to 1.2 
appears to be optimum for good exhaus- 
tion and penetration. The use of Glau- 
ber’s salt as a leveling agent is not neces- 
sary. 

Laboratory work has also been done on 
acetate dyes in a fairly broad range. Most 
of these dyes dye Chemstrand acrylic fiber 
at elevated temperatures, but the fastness 
to light is usually poor. The fastness to 
washing of acetate dyes varies from poor 
to good. It would appear that at present 
these dyes would be of use in dyeing 
blends with other fibers or on 100% ma- 
terial in light to medium shades where 
light fastness is not of paramount impor- 
tance. The developed acetate dyes offer 
some promise with modified techniques of 


P406 


16.17 20 22 26 


pH 


mee IE 20. 22 26 «626 lhe 35 


pH 


Figure 8 
Effect of pH and Kind of Acid 


application (5). 

It is only natural to want to dye unions 
of Chemstrand acrylic fiber in blends with 
wool, with viscose, and with other fibers. 
The use of the less hydrophobic fibers al- 
lows a wide variation of hand and also 
has a beneficial effect in reducing static 
problems. The union dyeing of blends 
is not easy, esvecially, for instance, in dark 
shades on a blend of wool and Chem- 
strand acrylic fiber. In the dyeing of 
a wool blend with acid dyes, the wool 
absorbs the acid dye much more rapidly, 
and therefore a poor union is obtained. 
For light to medium shades, one can use 
acetate dyes to bring up the shade on the 
acrylic fiber and acid dyes, on the wool. 
The staining of wool by acetate dyes com- 
plicates the picture. In dark shades the fast- 
ness of an acetate dye is seldom fast 
enough for most purposes. The use of 
soluble vat dyes on blends with Chem- 
strand should be interesting. 

Not enough work has been done on 
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vat dyes, naphthols, sulfurs, and direct 
dyes to warrant a report at this time. All 
classes show promise of being useful, but 
will require special techniques for opti- 
mum application results. No work has 
been reported here on the use of dyeing 
assistants, or carriers. The technique of 
using carriers has not been thought neces- 
sary. It might be argued that nitric acid, 
for instance, should be called a carrier. 
As mentioned before, the exact function 
of the acids has not been determined. 
The shift from latoratory practice to 
bulk dyeings brought to light an entirely 
new set of problems. In the case of the 
first few pieces dyed on the beck, the 
problem of wrinkles or creases formed 
in scouring or dyeing was apparent. The 
use of the highest practicable temperatures 
for good exhaustion and penetration in 
dyeing caused setting of wrinkles. Two 
means of eliminating this condition were 
found: The first was to preset the fabric 
by wetting it out at a high temperature 
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near 200°F, to scour it in the open width 
and later to dve it in the rope. The sec- 
ond way was to rope-scour the fabric and 
then to dry it in a loop drier or clip 
frame. The goods would then be quite 
wrinkled and would require a quick 
steaming in a semidecator or in a steam 
frame for removal of wrinkle marks. 
Some flattening of the fabric occurred in 
the semidecating, but the action in the dye 
beck during dyeing removed a good part 
of this. 

If a fabric is ready for wet processing, 
it should te set and scoured in the open 
width, if possible. The scouring agents 
best suited appear to be nonionic deter- 
gents. The use of anionic or cationic de- 
tergents seems to be less desirable but this 
limited 
tests. Although further experience may 


information is based on only 


change this restriction, at present the non- 
ionic detergents work satisfactorily and are 
therefore recommended. The combined 
open-width scour and presetting operation 
should be at temperatures reaching 200° F 
and of as long a duration as is practically 
possible. A single pass through a hot bath 
lasting only a few seconds does not seem 
to be sufficient to prevent creases from 
forming later while dyeing takes place in 
rope form. There are, of course, several 
factors affecting this tendency to form 
wrinkles. The rate of change of tempera- 
ture of dyeing, the construction of the 
fabric, the style of beck in use, and other 
variables affect the degree of care neces- 
sary to avoid this tendency. 

After a fabric is scoured, it is loaded 
on the beck, and the temverature is raised 
160 F. As shown previously in this paper, 
there is little, if any, dyeing below this 
Therefore the dye can be 
added at any time during this period. Ex- 
haustion is started and controlled by add- 
ing acid in small percentages. 


temperature. 
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Figure 9 
Effect of Glauber’s Salt 


Raising the temperature is the second 
means of control of the rate of dyeing. 
It has been practical to raise the temper- 
ature to 195°F, to add 4% of sulfuric 
acid on the weight of goods and then to 
increase the total acid to 10% in additions 
of about 1% at 5- to 10-minute intervals. 
When all the acid has been added, the 
dyeing is run for one to two hours at 195 
to 205°F in order to obtain penetration 
of the fibers. When additions of dye are 
necessary, the dyebath should first be 
cooled to approximately 170° F where little 
dyeing takes place. If additions are made 
at higher temperatures, the acid present 
causes quick exhaustion of the dye with 
consequent unevenness at the folds. Once 
acid dyes are absorbed unevenly by acrylic 
fiber, it is a difficult job to level them out. 
Leveling is usually accomplished by strip- 
ping and redyeing rather than by pro- 
longed boiling. 

When a samnle shows that the shade 
has been reached, the goods should be 
cooled by overflowing the bath with cold 
water. The cooled goods are rinsed, and 
then given a neutralizing scour in a weak 
solution of sodium carbonate and a deter- 
gent. This increases fastness by removal 
of surface dye. Also, for dark shades, it 
has often been found necessary to over- 
dye to a bronzey condition and then to 
bring the goods back to the desired shade 
'y this neutralizing scour at 120-140°F. 
Up to this point, only beck dyeing has 
been considered. Jig dyeing offers the 
advantage of open-width handling and 
the avoidance of wrinkles. The tension 
unavoidably present on most jigs causes 
a flattening of the goods. For many fab- 
rics, flattenine is very detrimental to hand 
and places emphasis on beck dyeing. Pieces 
have been run on a jig and then given 
a scour on a beck to bring back some of 
the lost fullness of hand. An enclosed jig 
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appears to be useful in allowing the use 
of even and high temperatures during 
dyeing. 

Some experience has been gained in 
package dyeing, skein dyeing, and stock 
dyeing. The same general set of rules ap- 
plies in relation to temperature and acid 
for exhaustion. Package dyeing offers some 
of the best means of obtaining dyeing effi- 
ciency. Penetration of yarn is excellent 
since there is no swelling to interfere with 
circulation. Package dyeing also offers the 
simplest method of dyeing at temperatures 
in excess of 212°F. This field is new since 
there are only a few mills equipped for 
the work, but its advantages are obvious. 
The disadvantages have not yet teen open- 
ly evaluated by competition. Stock dyeing 
has some of the same advantages as pack- 
age dyeing. One feature which does re- 
quire attention is that of packing. Opened 
stock, when placed in a_ basket, settles 
upon treatment with hot liquors and loses 
one-third to one-half of its volume. Re- 
packing is necessary to avoid the bad ef- 
fect which this shrinkage of volume has 
on the circulation of dye liquors. 

While still on the subject of dyeing, 
some word should be said about bleach- 
ing. The yellowness of the staple fiber 
may be expected to decrease considerably 
in the near future, although it is not ex- 
pected to shift to as good a white as is 
now seen in viscose rayon. It has not yet 
been found commercially possible, how- 
ever, to bleach this acrylic fiber to a white 
with any of the common bleaching agents. 
Also, exposure to dry temperatures in ex- 
cess of 250° F for any long period of time 
causes considerable increase in yellowing. 
Exposure of original off-white material to 
sunlight or Fade-Ometer causes a slight 
bleaching action, or whitening. One would 
perhaps expect that this would show up 
in Fade-Ometer exposures of dyed fabrics. 
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In an attempr to illustrate this, two pieces 
of fabric were bleached in one portion 
by exposure to a Fade-Ometer and were 
then dyed with two different dyes. It was 
not possible to see any difference in color, 
however, between the dyed unexposed and 
exposed portions. One-half of each of the 
component portions of the dyed fabric 
was then exposed again in a Fade-Ometer 
until a break occurred. Once more it was 
not possible to pick out that portion of 
the fabric which had had the initial bleach- 
ing exposure prior to dyeing. It has there- 
fore been assumed that, at least in me- 
dium or full shades, dye masks the bleach- 
ing action of light exposure or slows it 
down so that it is not readily detectable. 

The finishing of fabrics made from 
Chemstrand acrylic fiber is so new that 
there is little to report beyond a few of 
those things that should not be done. 
Yellowing at high temperatures has been 
mentioned. In drying operations care 
should be taken to use low temperatures, 
such as 200 to 240° F and not to extend 
the time of drying too long after the 
fabric or yarn is dried. As acrylic fibers 
do not hold entrapped water tenaciously, 
extraction removes most of it. Centrifugal 
extraction of packages, for instance, can 
lower the moisture content to approxi- 
mately 20%, so that little heat is necessary 
for further drying. Thorough circulation 
of air is of more importance. 


Chemstrand acrylic fiber responds rea- 
sonably well to napping or brushing. 
Since in many cases a bulky hand or a 
flannel surface is desired, a napping or 
brushing followed by shearing will give 
very interesting fullness of hand and flan- 
nel-like softness. Since yarns are quite 
often hairy, it is required that most fab- 
rics be sheared when a clear face is the 
objective. A semidecating would flatten 
the hairy fibers, but mechanical scuffing 
from wear would raise them again unless 
they be sheared before decating. A full 
decating in a steamer is not recommended 
at all since it flattens fabrics badly and 
also yellows the fiber. 


It is only natural to want to dye and 
finish blends cf Chemstrand acrylic fibers 
with other fibers. As the former have de- 
sirable characteristics of their own, many 
fabrics will be made from blends in order 
to use these characteristics, which impart 
crease resistance, stability to wet treat- 
ment, lightness of weight, and warmth. 
This acrylic fiber is therefore another tool 
that can be made use of by the designer 
in the creation of new fabrics. Illustra- 
tions of this have been seen in the use 
of blends of acrylic fibers and viscose 
rayon. This is mentioned here to answer 
the question of what affect crease-resistant 
resin treatments will have upon such 
blends. So far as has been seen, resin 
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treatment has no ill effect, and personality 
of the acrylic fiber is an interesting addi- 
tion to the personality of viscose rayon. 
Actually, it is quite easy to put soft 
wrinkles into most fabrics made from 
100% Chemstrand acrylic fiber, but such 
wrinkles are immediately removed by any 
smoothing action. Although these fabrics 
do not have the springy recovery of mo- 
hair, wrinkles are not so readily set in 
them as in the usual garment wet with 
perspiration Lecause the fiber is relatively 
unaffected by moisture. At the same time, 
creases put into an acrylic apparel fabric 
deliberately during steam pressing will be 
very permanent during wear. 

In conclusion the writer would like to 
mention that the data presented here have 
been the contribution of members of both 
the Textile Research Department and of 
the Chemical Research Department of the 
American Viscose Corporation. The func- 
tion of this paper has been to gather these 
data together and present them as an in- 
troduction to the subject of dyeing Chem- 
strand acrylic fiber. Laboratory and bulk 
work will continue to enlarge our present 
knowledge and to improve practical re- 
sults. 
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WNE Meeting Report 


May 4, 1951 
Waverly Inn, Cheshire, Conn 


HE Western New England Section 
held its Annual Ladies Night Meeting 
on May 4, 1951 at the Waverly Inn, 
Cheshire, Conn. Fifty-five members and 
guests were present to hear Dr D H Pow- 
ers, Director of Research, Warner-Hudnut 
Company, give a talk, “What Makes 
Milady Beautiful?”. Dr Powers’ talk cov- 
ered the broad field of cosmetics including 
shampoos, perfumes, wave sets, creams and 
deodorants and illustrated how the proper- 
ties required in chemicals for these uses 
often are similar to those necessary for 
textile finishing. 
This was the last technical meeting of 
the current season. 
Respectfully submitted, 
A S NYQUIST, 
Secretary 
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Drycleaning Committee 
Reactivated 


N ORDER to review current dryclean 

ing test methods in the light of presen: 
practices in the cleaning industry and the 
needs of the textile trades with a view to 
effecting improvements in these methods 
or developing new procedures which will 
afford better correlation of test results 
with actual commercial cleaning runs, the 
Reference Committee on Fastness to Dry- 
cleaning has been reactivated and a new 
committee has been formed. Chairman of 
the Committee, subject to confirmation, 
will be Albert E Johnson, Director of 
Trade Relations, National Institute of 
Cleaning and Dyeing. Charles A Seibert, 
chairman of the reference committee, will 
continue to serve in an advisory capacity. 





Charles A Seibert 


Other mem’ ers of the committee will be: 
Cameron A Baker, U S Testing Co; 
George S Buck, Jr, National Cotton Coun- 
cil of America; N C Cooper, E I du Pont 
de Nemours & Co, Inc; James F Corbett, 
Pacific Mills; James D Dean, Southern 
Regional Research Laboratory; Arthur Ep- 
stein, Sherman Bros, Inc; George P Ful- 
ton, National Institute of Cleaning & 
Dyeing; J B Goldberg, J P Stevens & 
Company, Inc; Herbert C Haller, Forst- 
mann Woolen Company; Weldon G Hel- 
mus, Fair Lawn Finishing Company; 
Thomas L Jordan, Velveray Corporation; 
J D Martone, E I du Pont de Nemours & 
Company, Inc; William H Masterson, Bet- 
ter Fabrics Testing Bureau, Inc; James F 
Oesterling, Philadelphia Quartermaster 
Depot; Francis S Richardson, Waldrich 
Company; Robert Schlaak, U S Hoffman 
Machinery Corporation; Edgar L Schlesin- 
ger, Clearwater Finishing Company; Gene- 
vieve M Smith, Sears Roebuck & Com- 
pany; John G Stass, Burlington Mills; A 
Frank Tesi, Celanese Corporation of 
America; Max W Winkler, American Vis- 
cose Corporation. An _ organizational 
meeting of the committee was held on 
May 17th. 
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THE RELATION BETWEEN FIBER PROPERTIES AND 
APPARENT ABRASION RESISTANCE* 


D D GAGLIARDI** and A C NUESSLE 


The modification of fabric properties 
brought about by treatment with stabiliz- 
ing and creaseproofing compounds has 
been shown to be related directly to 
changes in stress-strain properties of the 
fibers. By use of an accelerated abrasion- 
testing machine it was noted that the ap- 
parent abrasion resistance of the modified 
fabrics was greatly lowered by the chem- 
ical treatment, the extent of lowering be- 
ing directly proportional to the reduction 
in fiber extensibility. Such accelerated ma- 
chines, however, present an erroneous 
picture of fabric wearing qualities, since 
the test specimen is subjected to very 
high repeated cyclic stresses in the ma- 
chine, which are relatively uncommon in 
the normal wear of a finished garment. 
Thus the role of the improved fiber 
elastic recovery is not brought out by the 
common laboratory tests, these being sen- 
sitive only to the reduction in extensibility. 
By use of the Schiefer abrasion machine 
at decreasing applied loads, it has been 
found that the difference between an 
original and a modified fabric diminishes 
until, at some low load, the modified fab- 


INTRODUCTION 


T HAS been recognized for some time 
I that those chemicals and resin-form- 
ing compounds which impart shrinkage 
control and crease resistance to cellulose 
fabrics also bring about other changes in 
fabric properties, some of which may be 
undesira‘le for a particular end use of a 
finished textile article. In 
fabrics, one of the properties that appears 


viscose-rayon 


to be greatly modified by such finishing 
agents is the apparent resistance to abra- 
sion as it is measured by accelerated 
laboratory machines. Reduction in this ap- 
parent resistance to abrasion is noted not 


only with all of the products now on the 
Presented before the Auxiliaries and Test- 
ing Group by D D Gagliardi at the 29th Annual 


Meeting, Portsmouth, N H, Sept 30, 1950. 


Present address, Warwick Chemical Co, 


W ood River Jct, R I. 
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D D Gagliardi 


ric has apparently higher abrasion re- 
sistance than the untreated rayon by 
virtue of the higher elastic recovery of 
the modified fibers. 


market, such as formaldehyde, glyoxal, 
urea-formaldehyde, §melamine-formalde- 
hyde, and ketone-formaldehyde, but also 
with many of the experimental compounds 
of diverse chemical structures, which have 
not yet been introduced to the trade. 

Since changes in abrasion resistance al- 
ways seem to occur both with resinous 
products and with actual crosslinking re- 
agents for cellulose, it has been generally 
concluded that either the high curing tem- 
perature or the acidic catalysts used with 
such products were causing chemical 
degradation of the cellulose. Considerable 
data have now been obtained, however, to 
refute this contention. In previous publi- 
cations (1, 2), it was shown that the re-- 
duction in abrasion resistance caused by 
stabilizing and creaseproofing compounds 
is directly brought about by the decrease 
in fiber extensibility. Our present knowl- 
edge of the action of these compounds on 
viscose-rayon fibers and fabrics can be 
summarized as follows: 
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Practical wear tests have been made on 
a number of fabrics, which had been 
treated with stabilizing and creaseproof- 
ing compounds. No correlation was found 
between such tests and accelerated- 
abrasion machines. The results, however, 
do support the above observations that 
the abrasion resistance at low loads (low 
stresses) is a more important criterion 
for predicting wearing qualities. The prac- 
tical wear results have also shown the im- 
portance of wet abrasion resistance, which 
is greatly increased by stabilizing and 
creaseproofing compounds applied to rayon 
fabrics. 

The influence of molecular length and 
flexibility of a cross-linking reagent on 
abrasion resistance at high loads has been 
demonstrated. The introduction of short 
crosslinks in cellulose produces the great- 
est reduction in apparent abrasion re- 
sistance because fiber extensibility is 
greatly reduced. Long and flexible cross- 
links are more conducive to high reten- 
tion of abrasion resistance since they 
yield more flexible and extensible fibers 
with higher capacity for energy absorption. 


A) All such compounds examined to 
date reduce fiber extensibility; do not 
change, but may increase, fiber tenacity; 
and generally increase the elastic recovery 
of fibers. 

B) The degree of modification of fiber 
properties is determined mainly by the 
number of crosslinkages formed in the 
cellulose, whether they be chemical or 
physical in nature. 

C) The degree of stabilization against 
shrinkage and the improvement in crease 
resistance are directly related to the ex- 
tent of change in fiber properties. 

D) Reduction in apparent abrasion re- 
sistance results directly from the decrease 
in fiber extensibility, since this leads to a 
less favorable distribution of those stresse ; 
applied in tearing or abrading actions. 

E) For the same level of crease resis- 
tance or stabilization, the reduction in ap- 
parent abrasion resistance brought about 
by any one product with different cata- 
lysts or different curing conditions is gen- 
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erally the same, although differences in 
degree may be obtained by varying the 
application conditions. 

F) In normal applications of stabilizing 
and creaseproofing agents, no hydrolysis 
or oxidation of the cellluose occurs, even 
under conditions that may appear to be 
very drastic, such as high acidity and high 
curing temperatures. 

G) Textile and_ polymeric 
nondiffusible resins produce varying ef- 
fects on the apparent abrasion resistance 
of viscose rayon fabrics when used in 


softeners 


conjunction with monomeric, diffusible 
creaseproofing and stabilizing agents. 


APPARENT ABRASION 
RESISTANCE 


With this information as a background, 
we wish to consider here in greater de- 
tail the apparent change in abrasion re- 
sistance of viscose-rayon fabrics resulting 
from the application of these chemical 
finishing agents. The abrasion resistanc2 
of textile fabrics in general is a very com- 
plex property, which is not only difficult 
to define scientifically but is even more 
difficult to measure practically. As is well 
known, a considerable amount of research 
has been carried out both on the basic 
principles of abrasion testing (3, 4) and 
on the design of improved laboratory ma- 
chines (5, 6) to study this property. While 
these investigations have greatly improved 
our understanding of this complex prop- 
erty, unfortunately there is still a very 
prevalent idea that the numbers obtained 
from laboratory abrasion tests can be used 
to draw far-reaching conclusions as to the 
behavior of textiles in practical use. Prob- 
ably the more unfortunate thing connect- 
ed with abrasion testing of fabrics is that 
many management decisions regarding the 
acceptance or rejection of a finished prod- 
uct have been made on the basis of whe- 
ther a certain so-called minimum abrasion 
value has been met, the implication be- 
ing that such a minimum value is neces- 
sary for good wearing qualities. The ques- 
tion that must be answered in each indi- 
vidual case is, “What constitutes good 
wearing of a garment?” To the average 


consumer a garment is considered unwear- 
able if the material has shrunk or 
stretched; if the colors have faded or 
washed out; if rips, tears have occurred; 
if actual holes have been worn in the 
cloth; and, actually in many cases, if the 
styles have changed. A laboratory abra- 
sion test may therefore be a useful test to 
make, but the results mean little by them- 
selves unless they are considered along 
with the many other chemical, physical 
and mechanical properties of a_ fabric. 
Moreover, in the actual life of a garment 
in practical use, a fabric is subjected to 
relatively low abrasive forces, ie, low 
stresses and strains, the cycles of which 
are, on the average, far apart, so that 
there is always time available for stress- 
and-strain relaxation. In spite of the pre- 
cision and accuracy of laboratory abrasion 
machines, the general criticism that can 
be made against them is the rapid rate at 
which a specimen is destroyed by appli- 
cation of repeated stresses more severe 
than those commonly encountered in the 
normal wearing of garments. 

In the examination of the effects of 
creaseproofing and stabilizing agents on 
viscose-rayon fabrics, the general practice 
has been to compare the abrasion resis- 
tance of the original specimen with that 
of the same material after treatment on 
some laboratory accelerated-abrasion ma- 
chines, such as the Tater, TBL, ALCA 
and others. Typical results obtained from 
such tests, made according to accepted 
procedures, are shown in Table I. These 
data represent the apparent change in 
abrasion resistance of a viscose-rayon fab- 
ric resulting from treatment with increas- 
ing concentrations of a urea-formaldehyde 
stabilizing and creaseproofing compound. 
It is noted that all three abrasion-testing 
machines agree as to the apparently great 
reduction in the number of cycles re- 
quired to cause complete destruction of 
the fabric specimen. In all three machines, 
however, there is one property in com- 
mon which is more significant than any 
of the other details of construction and 
method of operation. This common prop- 
erty is that they all abrade the fabric in 
a very short period of time through appli- 


TABLE I 


APPARENT ABRASION RESISTANCE OF RESIN TREATED FABRICS 
TESTED BY VARIOUS MACHINES 


Fabric 


Spun Viscose 
Spun Viscose 
Spun Viscose 
Spun Viscose 
Filament Viscose Twill 
Filament Viscose Twill 
Filament Viscose Twill 


Treatment 


Taber TBL ALCA 
Machine Machine Machine 
Cycles Cycles Cycles 


. Control—None 370 1630 68 
5% Resin 310 1100 52 
10% Resin 250 710 51 
15% Resin 110 360 33 
Untreated 1250 6900 600 
5% Resin 810 3700 360 
10% Resin 690 1810 180 


Filament Viscose Twill 15% Resin 410 1000 170 
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cation of repeated high stresses. Conse- 
quently, the mechanism by which fabric 
destruction takes place in such machines 
must be very different from what is en- 
countered in normal wear, during which 
low stresses are applied to a fabric over 
very long periods of time. This apparent 
reduction in abrasion resistance by ac- 
celerated tests has been shown to be re- 
lated to decrease in fiber extensibility, 
which always results from the formation 
of crosslinkages in cellulose fibers (2). 
Lowering of fiber extensibility leads to a 
less favorable distribution of those stresses 
applied in a rapid abrasion test, and would 
also lead to easier failure in practice, pro- 
vided that similar abrasive forces are en- 
countered. 

The question which arises is then, 
“What do these abrasion values mean for 
practical purposes?” That they are partly 
fictitious, or at least misleading, is al- 
ready well known since literally millions 
of yards of cloth have been treated with 
such compounds during the past 20 years. 
Had the abrasion resistance of these fab- 
rics been significantly lowered by the fin- 
ishing treatment so as to give greatly re- 
duced wearing qualities (as the laboratory 
tests would indicate), then it is doubtful 
that the use of these resins and new com- 
pounds could have expanded to the pres- 


‘ent large volume. These inconsistencies be- 


tween the apparently poor abrasion re- 
sistance of creaseproofed and _ stabilized 
fabrics and the very large volume that has 
been consumed without any great per- 
centage of consumer complaints led us to 
examine more thoroughly the whole ques- 
tion of laboratory test procedures. 

Since the basic difference in the abrasive 
actions of laboratory machines and actual 
wear on a fabric is that of the rate at 
which destruction takes place, a systematic 
study was initiated to learn the dependence 
of apparent abrasion resistance on rate of 
destruction. For these studies the recently 
developed Schiefer abrasion machine was 
used since it could be adapted for either 
very slow or very fast testing. By varying 
the applied load on the specimen, we 
were able to cause fabric destruction 
through the application of abrasive forces 
of varying order of magnitude. In the first 
experiment, samples of a _ viscose-rayon 
fabric were treated with different concen- 
trations of five creaseproofing and stabiliz- 
ing compounds so as to produce about 
the same degree of shrinkage control and 
crease resistance. In all cases the treat- 
ments were made according to the prac- 
tice recommended by the manufacturer 
and involved acid catalysis and high-tem- 
curing. The finished fabrics 
were then tested for abrasion resistance 
by the TBL machine and the Schiefer ma- 


perature 


June 25, 1951 





Resin Use 


Untreated 

Experiment 
Experiment 
Commercial 
Commercial 
Commercial 


—————_ 


chine at 


results ar 


These 
the TBL 
of the ct 
number ¢ 
of a spe 
ing wher 
(loads of 
ent treat 
When te 
plied loa 
between 
of the ur 
was foun 
ticular Ic 
higher al 
nal mate 
illustrates 
of the nu 
ric aS a 
is shown 
that diffe 


of treate 


100,000 
e 


| 
T 
_ 


Cycles at Varying Loads 


x 
oe 


“4 
oo 


schiefer Abrasion 





Conse- 
1 fabric 
1achines 
t is en- 
, which 
ric Over 
pparent 
by ac- 
. be re- 
sibility, 
rmation 
ors (2). 
ds to a 
stresses 
| would 
ce, pro- 
are en- 


; then, 
ean for 
partly 

is al- 
nillions 
d with 
) years. 
se fab- 
the fin- 
itly re- 
oratory 
oubtful 
Vv com- 
e pres- 
cies be- 
on re- 
bilized 
rat has 
it per- 
l us to 
2 ques- 


orasive 
actual 
‘ate at 
ematic 
idence 
rate of 
cently 
le was 
either 
arying 
n, we 
uction 
forces 
ie first 
‘rayon 
oncen- 
abiliz- 
about 
ol and 
treat- 
prac- 
cturer 
1-tem- 
abrics 
stance 
‘© ma- 


1951 


Proceedings of the American Association of Textile Chemists and Colorists 


TABLE II 


APPARENT ABRASION RESISTANCE OF FABRICS MODIFIED BY 
CREASEPROOFING AND STABILIZING COMPOUNDS 


TBL Schiefer Abrasion Cycles at Varying Loads 


{brasion — 
Cycles 


Resin Used 


Untreated Fabric : oe 3100 160 
Experimental Resin A a 2110 130 
Experimental Resin B 1650 120 
Commercial A : cas ae 60 
Commercial B . ee : 800 70 
Commercial C 600 30 


chine at varying applied loads. The test 
results are shown in Table II. 


These data show that, according to 
the TBL and the Schiefer machines, all 
of the chemical treatments decreased the 
number of cycles necessary for destruction 
of a specimen under conditions of test- 
ing where rapid destruction takes place 
(loads of 25 and 10 Ib per sq in), differ- 
ent treatments giving different results. 
When tests were conducted at lower ap- 
plied loads (lower stress) the difference 
between the apparent abrasion resistance 
of the untreated and the modified fabrics 
was found to decrease, so that at a par- 
ticular load the modified fabrics showed 
higher abrasion resistance than the origi- 
nal material. This phenomenon is better 
illustrated by a plot, on log-log paper, 
of the number of cycles to destroy the fab- 
ric as a function of the applied load, as 
is shown in Figure 1. From this it is seen 
that different values of abrasion resistance 
of treated and untreated farbics can be 
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Figure 1 
Apparent Abrasion Resistance of Resin 
at Various Loads 


25 Ilbs/in® 101lbs/in® 5 Ibs/in 


A UNTREATED FABRIC 
3-8 EXP RESIN A 
C-C EXP RESIN B 
0-0 COMM. RESIN A 


3 Ibs /in 1.6 lbs /in 


94,000 
500,000 
400,000 
300,000 
230,000 
125,000 


19,000 
53,000 
41,000 
40,000 
24,000 
19,000 


1100 6500 
700 6200 
580 3400 
300 3600 
360 3000 
200 2500 


obtained depending on the method of 
testing. It is important to note that the 
point where each sample crosses the curve 
for the untreated cloth varies with the 
resin used. To our knowledge this appar- 
ent improvement of abrasion resistance at 
low stresses has not been previously noted, 
since abrasion testing of modified rayon 
fatrics has been mainly confined to very 
rapid tests, corresponding to the condi- 
tions present at the left lower half of 
Figure 1. 


As was previously mentioned, the ap- 
parent reduction in abrasion resistance 
caused by cellulose-crosslinking reagents 
is brought about by a reduction in fiber 
extensibility. In rapid abrasion tests, where 
the abrasive stresses are high, the reduced 
fiber extensibility leads to easier failure 
of each individual fiber simply because of 
less favorable stress distribution. In less 
rapid abrasion tests, where the magnitude 
of the stresses approaches those encoun- 
tered in normal wear, the low fiber ex- 





iensibility is no longer a major con- 
tributing factor, so that less difference is 
noted between an untreated and a modi- 
fied fabric. At some point where very low 
stresses are applied to the fibers in the 
fabric, the treated material, whose fibers 
now have much higher elastic recovery, 
is better able to withstand abrasive action. 
In all cases then, we have two opposing 
factors, ie, the reduction in fiber extensi- 
bility leads to easier failure when the 
abrasive forces are high, while the in- 
creased elastic recovery improves the re- 
sistance to such forces especially when 
they are of a low order of magnitude. 
Further experiments to confirm these 
observations were carried out by treat- 
ment of the same rayon fabric previously 
used with increasing concentrations of a 
modified compound 
whose action on cellulose is confined to 


urea-formaldehyde 


the formation of true chemical cross- 
links. Again we have the two opposing 
factors, ie, with increasing applied prod- 
uct, there is a gradual decrease in fiber 
extensibility and a corresponding improve- 
ment in elastic recovery. Tests of the ap- 
parent abrasion resistance of these treated 
fabrics by the Schiefer machine at vary- 
ing loads are shown by the data in Table 
III and by Figures 2 and 3. It is seen that, 
at high loads, the treated samples all have 
apparently lower resistance to abrasion 
than the original untreated cloth. This is 
again what has always been noted in com- 
mon laboratory abrasion tests. With de- 
creasing applied loads, however, the dif- 
ferences between treated and untreated 








Schiefer Abrasion Cycles at Varying Loads 


3 


2 


Treated Fabrics 


JNTREATED FABRIC 
3% RESIN 

5% 

8% 


5s ‘ 5 2 
Applied Load - ibs /in® 


Figure 2 


Produced by a Stabilizing and Creaseproofing Compound 


Apparent Improvement in Abrasion Resistance at Low Loads 
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Schiefer Abrasion Cycles of Varying Loeds 


s * 7? 
%e Resin Applied 


Figure 3 


Apparent Abrasion Resistance of Untreated and Resin 
Modified Fabrics at Different Applied Loads 


fa rics diminishes until at some _ inter- 
mediate load, the treated fabrics have 
higher resistance to abrasion than the 
original cloth. 

These findings, along with the cther in- 
formation available on the effect of cross- 
linking reagents on cellulose, lead to the 
conclusion that we must consider the 
modified rayon essentially as a new fiber 
with its own chemical, physical and mech- 
anical properties much in the same sense 
as we do with cotton, viscose and ace ate 
rayon. Comparison of some one property 
with that of the original material is not 
enough. Thus, the original viscose rayon 
fabric has a high capacity for imbibing 
water and shrinks during laundering. It 
also has poor crease resistance, and its 
fibers have poor elastic recovery. Its use- 
fulness in the textile field is therefore 
limited. When we increase its usefulness 
by producing shrinkage control and 
crease resistance, other new properties re- 
sult, as has been shown with the apparent 


2.2 Ibs /in? 


3 ibs. /in? 





10 Ibs. /in* 


Schiefer Abrasion Cycles of Varying Loads 





a. i ee 


UNTREATED FABRIC 
RESIN MODIFIED 
ALKALINE DEGRADATION 
ACID DEGRADATION 


4 = —S 4 





o 


4 3 2 
Applied Load - ibs/in? 


Figure 4 


Apparent Abrasion Resistance Differences between 
Chemically Degraded and Resin Modified Fabrics 


abracion resistance at various applied 
loads. 

That we have essentially a new fiber 
with its own basic properties can be sup- 
ported by a consideration of what hap- 
pens when viscose rayon is subjected to 
simple chemical degradation and the re- 
sults are compared with those from a 
crosslinking treatment. In the former case, 
the tensile strength, tear and abrasion re- 
sistance of a fabric are reduced because 
the decrease in the average chain length 
of the cellulose molecules results in fibers 
with lower tenacity. In the latter case, no 
lowering of the degree of polymerization 
is noted, and the change in mechanical 
properties of the fabric is related only to 
the new tensile and elastic properties of 
the modified fibers. How chemical degra- 


TABLE III 
APPARENT ABRASION RESISTANCE OF RESIN MODIFIED RAYON 
CHALLIS AT VARYING APPLIED LOADS 


TBL 
Abrasion 
Applied Resin* 
Control—None 
3° Resin 
29,0 Kes.n 
8°% Resin 


10 Ibs /in 


Schiefer Abrasion Cycles—WVarying Loads 


5 lbs /in*® 3 Ibs /in® 


2.2 Ibs /in* 


940 5500 
840 7200 
770 5900 
360 3000 


21.000 
37,000 
36,000 
24,000 


36,000 
72,000 
63,000 
46,000 


* Cured 10/300°F with NH;Cli as catalyst; a modified methylol urea compound. 
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dation differs from chemical crosslinking 
can be shown from a study of the abrasion 
resistance of such modified rayon fabrics. 
Figure 4 shows a plot of apparent abra- 
sion resistance (data from Table IV) of a 
sample of fabric that had been treated 
with a crosslinking reagent and of two 
other samples of the same original fabric 
after they had been degraded by acid hy- 
drolysis and alkaline oxidation. The two 
degraded rayon fabrics have an abrasion 
resistance much lower than that of the 
original cloth at both high and low abra- 
sion loads, whereas chemically crosslinked 
material has its own basic abrasion resis- 
tance curve, which is very different from 
that of either the original fabric or the 
latter degraded materials. 


WET ABRASION 
RESISTANCE 


One of the most important functions of 
cellulose-crosslinking reagents, other than 
improving the hand and crease resistance 
of viscose rayon fabrics, is to produce a 
finished material which resists not only 
m‘ld shrinking or stretching forces, but 
which also can be laundered by severe 
washing procedures without great changes 
in dimensions. Since rayon fabrics so 
treated are used in washable garments, 
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TABLE IV 


APPARENT ABRASION RESISTANCE DIFFERENCES BETWEEN 
CHEMICALLY DEGRADED AND RESIN MODIFIED FABRICS 


Treatment _ 


( Rayon Challi; | 15 lbs /in*® 
None : bees . * . ... 410 
Acid Degradation ; Ke eaten 64 
Alkaline Degradation F ere 
Resin Modification .. : . 300 





Schiefer Abrasion Cycles at Varying Loads 


10 Ibs /in® 5 lbs /in* 3 Ibs /in*® 1.6 Ibs /in*® 
940 5500 21,000 82,000 
100 290 1,520 4,100 
670 2210 9,400 44,000 
900 4600 36,000 283,000 








TABLE V 
EFFECT OF RESIN TREATMENT ON THE APPARENT DRY AND WET 
ABRASION RESISTANCE OF RAYON FABRICS 


Treatment 


Untreated Fabric 
3% Resin 
5% Resin 


10% Resin ....... : ; Seata pbkpand 





* Single wetting of specimen 


another property that must be considered 
is the resistance which such fabrics have 
to abrasive action in the wet state. This 
property has generally been neglected in 
the testing of modified rayon textiles in 
this country, although in Europe, and es- 
pecially in Germany, great emphasis has 
been placed on the mechanical properties 
of rayon in the wet state. 

It has been generally recognized that 
when viscose-rayon fibers and fabrics are 
treated with various formaldehyde-nitro- 
gen resins, their wet strength is increased. 
This same increase has now been observed 
in the abrasion resistance of modified 
rayon fabrics. Table V shows the apparent 


Schiefer Abrasion Cycles at 5 lbs /in* Load 


Rayon Ga_ardine 


Rayon Challis 


Dry Wet* Dry Wet* 
oe 7700 1860 19,000 7500 
coves Se 2300 18,000 8400 
Cacurd 5200 2400 12,000 9300 
re 2000 3000 5,000 9800 






abrasion resistance of two viscose-rayon 
fabrics before and after treatment with a 


modified urea-formaldehyde compound. 
These tests were made with a high ap- 
plied load on the Schiefer machine. In 
case of the wet testing, the specimens were 
soaked for one hour in water and then 
lightly blotted to remove excess water. It 
is noted that with increasing concentra- 
tion of applied resin, the a‘rasion resis- 
tance in the wet state increases. During 
these tests, it was observed that those 
specimens which ran over 2000 abrasion 
cycles on the machine were practically 
dry at the end of the test period. Since, 
in laundering, abrasion takes place while 





TABLE VI 
SCHIEFER ABRASION CYCLES ON WET UNTREATED 
AND RESIN MODIFIED FABRICS 
(5 LBS/IN* LOAD) 


Untreated Fabric 
Resin Treated 


Single Rewet Every Rewet Every 
Wetting 500 Cycles 100 Cycles 
8400 6,000 4,800 
3600 15,800 21,000 


nesses esessssssssssnessisinsie 
st ssi SSSR 
TABLE VII 
ABRASION RESISTANCE PROPERTIES OF TWO STABILIZED AND 
CREASEPROOFED FABRICS USED FOR WEAR TESTS 


Wet 
: Crease 4brasion** Schiefer 
% Shrinkage* Resistance TBL ( Schiefer— Low Load 
TBL Machine 5 lbs /in®) (1.6 Ibs /in®) 
Fabric 1 Wash 10 Washes Units Cycles Cycles Cycles 

Untreated ; 4.2 8.0 2.6 4700 1500 69,000 
l'reated—A coee $0.2 3.2 3.1 800 2000 167,000 
Created—B o++- $0.4 2.0 3.0 1200 1700 183,000 





* 60 minute washing at 212°F (FSW) 
** Single wetting 


sss 
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the fabric is continuously thoroughly wet- 
ted, other tests were made in which test 
specimens were given a single wetting as 
above, or were rewetted every 500 cycles, 
or were rewetted every 100 cycles. The 
results are shown in Table VI. These 
data show that, for the untreated rayon 
fabric, the wet abrasion resistance is ac- 
tually much lower if the fabric is not al- 
lowed to dry during the test period where- 
as, for the resin treated fabric, the abra- 
sion resistance is several hundred percent 
higher than that of the untreated when 
tested continuously wet. This improvement 
is of great importance in the durability 
of washable rayon fabrics in actual use. 

The above results would indicate that 
the abrasion resistance of completely wet 
rayon fabrics, before and after treatment 
with stabilizing and creaseproofing com- 
pounds, is an important property to be 
measured, since it can be directly corre- 
lated with the durability of garments dur- 
ing repeated laundering operations. 


PRACTICAL WEAR TESTS 


In order to obtain a more direct view 
cf the wearing qualities of stabilized and 
creaseproofed viscose rayon fabrics in 
practical use, several hundred yards of 
one material were plant-treated with a 


modified 


under two plant conditions. These fab- 


urea-formaldehyde compound 
rics were made into dresses, blouses and 
men’s shirts, which were distributed to 
30 different laboratory and office people. 
The garments were worn during a period 
of nearly a year and were subjected on 
the average to about 30 commercial or 
home launderings during this time. Peri- 
cdic observations were made to check for 
signs of actual abrasion in use. In starting 
these tess, we had planned to include 
garments of the original unmodified rayon 
fabrics. Preliminary 
ever, that such untreated rayons not only 
shrank excessively, but literally fell apart 
during the first few launderings and could 
not be worn. Consequently, they were ex- 
cluded from the test. 

Table VII contains data on the various 
properties of the test fabrics before and 
after treatment. It is noted that the ap- 


tests showed, how- 


parent abrasion resistance as routinely 
measured on the TBL machine was greatly 
lowered by the treatment. This table also 
shows the abrasion resistance as measured 
by the Schiefer machine at low applied 
loads. From the TBL abrasion results, it 
would have been expected that the treated 
fabric should have very poor wearing 
qualities in view of the low abrasion cycles 
found by this accelerated test. It would 
also have been expected, if such results 
were valid, that some of the garments at 
least should have fallen apart after a few 





P413 













































































Proceedings of the American Association of Textile Chemists and Colorists 








nnn tl ee 


TABLE VIII 


INFLUENCE OF SIZE AND FLEXIBILITY OF THE CROSSLINKS ON THE 
APPARENT ABRASION RESISTANCE OF MODIFIED RAYON FABRICS 


Approximate 
Length of 
Crosslinkages 


Chemical Nature of Crosslinkages 


ZO — CHe — OZ 
x 


1 
ZO — CH:N(R) —C— N(R)CH2 — OZ 


ZO — CH:N(R) —C— N(R)CH2CH:2N(R) =(— N(R)CH:e — OZ 


Xx 
15 ZO —CH2N(R) —C— N(R)CH2CH:N(R) —C— N(R)CH2CH:N(R) —C— N(R)CH— OZ 


Properties of the Untreated Rayon Fabric.... 


days wearing. Nothing of the sort hap- 
pened! During a one year period in 
which these various garments were worn 
almost daily for laboratory and office 
work, gardening and manual work, etc, 
no signs of general abrasion breakdown 
were noted. Only two of the garments 
showed some fortuitous abrasion holes 
toward the end of the test period. 

While this practical wear test was by 
no means a statistical correlation of labora- 
tory machines and actual wear, the results 
do support conclusively the laboratory 
findings in regard to the influence of the 
rate of destruction on the abrasion values 
obtained. These results point sternly to the 
fallacy of making rapid abrasion tests 
simply because it is convenient for rou- 
tine laboratory operations. The labora- 
tory abrasion values obtained by testing 
at low applied stresses and strains, which 
approach those encountered in normal 
use, give a more correct picture of per- 
formance in practice. Moreover, for the 
modified rayon fabrics, the importance of 
high abrasion resistance in the wet state 
has been demonstrated. 


ROUTINE ABRASION 
TESTING 


On the basis of the data just presented, 
it cannot be concluded that laboratory 
tests of abrasion resistance are worthless. 
In specific applications of paper, leather, 
textiles, paints, etc, it is possible by con- 
tinual accumulation of laboratory and 
use data to correlate field tests with the 
results from a particular machine. In each 
case, however, it is necessary to consider 
the end use of the product. Abrasion re- 
sistance is only one property, and other 
mechanical properties may be more im- 
portant for an end use. Only by consider- 
ing the composite chemical, physical, and 
mechanical properties of a fabric can one 
characterize its expected performance in 
use. Drawing wide conclusions from a 


P414 


Xx x 


| 


xX Xx 


single abrasion test, made in one particu- 
lar manner, and with no regard to what 
the test is measuring in a fundamental 
way, can lead to very erroneous under- 
standing of the value of a finishing agent 
or of the finished textile product itself. 


INFLUENCE OF MOLECULAR 
STRUCTURE 


In view of the established fact that the 
abrasion resistance of a resin-modified vis- 
cose-rayon fabric is less than that of the 
untreated cloth when very high stresses 
are encountered, it would still be desir- 
able to have more foolproof stabilizing 
and creaseproofing compounds, which 
would minimize the change in this prop- 
erty. What is required is a compound that 
increases the elastic recovery of fibers by 
a crosslinking reaction but does not greatly 
reduce the fiber extensibility. From theo- 
retical considerations of the mechanism by 
which the properties of viscose-rayon fab- 
rics are modified by creaseproofing and 
stabilizing compounds, it would be ex- 
pected that the molecular structure of the 
crosslinks introduced in the cellulose 
should have some influence on the result- 
ing mechanical properties. With those 
compounds which have resin forming 
properties, such as _ urea-formaldehyde, 
melamine-formaldehyde and_ ketone-for- 
maldehyde, no correlation of molecular 
structure and changes in mechanical prop- 
erties of the treated fabrics is possible 
since the chemistry of the reactions pro- 
duced on curing is not simple and many 
reaction products can be postulated. Dur- 
ing the study of several classes of new 
compounds whose action on cellulose is 
confined to the formation of true primary- 
valence crosslinks, however, it was noted 
that certain properties of the fabrics 
treated with such compounds could be 
related to the molecular length and flexi- 
bility of the crosslinkages formed in the 
cellulose. From an examination of homo- 
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logous series of such compounds and others 
of miscellaneous structures varying in 
flexibility and chain length, it was possible 
to establish, at least qualitatively, that the 
longer or the more flexible the crosslink 
introduced in the cellulose, the lesser was 
the apparent reduction in abrasion resis- 
tance. Some of these data are shown in 
Table VIII. In this experiment, samples 
of a spun-viscose-rayon fabric were treated 
with varying concentrations of four com- 
pounds so as to produce approximately 
the same degree of shrinkage control. The 
chemical nature of the crosslinkages pro- 
duced in the cellulose by these compounds 
is also shown in Table VIII. The length 
of the crosslink is given in qualitative 
terms as the number of atoms in the 
skeleton chain and does not necessarily 
represent the true molecular dimensions. 
It can be seen from these data that the re- 
duction in abrasion resistance is highest 
for a very short crosslink and is the least 
for a long flexible crosslink. The homo- 
logous series (n 5, 10, 15) also shows 
a gradual improvement in abrasion re- 
sistance with increasing chain length. From 
these findings, we can assume that other 
properties of modified rayons will also 
show dependence on chain length of cross- 
linkages, especially fiber extensibility, flex- 
ing endurance and tearing resistance. Con- 
tinued research with such homologous 
series of compounds may lead to more 
quantitative information of the depen- 
dence of fiber and fabric mechanical prop- 
erties on the molecular structure of crease- 
proofing and stabilizing compounds. 
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DISCUSSION 


Question: | am confused by Table VI, 
which seems to say that the more you wet 
the fabric during abrasion, the higher the 
apparent abrasion resistance. 

Answer: That is correct for chemically 
modified rayon fabrics. On the Schiefer 
machine the specimen is rotated at high 
speeds, so that if it takes several thousand 
cycles to form a hole, the specimen starts 
out completely wet, but at the end of the 
test it has dried considerably. Conse- 
quently, by a single wetting, you start 
out measuring wet abrasion but then end 
up measuring dry abrasion. This behavior 
has opposite effects on unmodified and 
chemically modified viscose fabrics. The 
fibers. of the original viscose fabrics have 
a much lower tenacity in the wet state 
than if dry. For the resin-modified fibers, 
however, the opposite is true. Therefore, 
if the unmodified rayon fabric is allowed 
to dry during the test, one obtains an ab- 
normally higher apparent resistance to 
wet abrasion than if the fibers had been 
kept continuously wet. Keeping the resin- 
modified fabric continuously wet, how- 
ever, allows the utilization of the high 
wet strength of the fibers, so that such 
fabrics show higher abrasion resistance 
than the original untreated cloth. 

Q: You are saying that the completely 
wet fibers show higher abrasion resistance? 

A: Only in the case of the chemically 
modified rayon, ie, the “hydrophobized” 
product. 

Q: What is the effect of length of cross- 
linkages on crease resistance? 

A: Crease resistance and dimensional 
stability in viscose rayon is brought about 
by the introduction of chemical or phys- 
ical crosslinkages in the cellulose. The 
longer and more flexible crosslinkages 
lead to less reduction in fiber extensibility, 
higher flexibility and pliability and, con- 
sequently, higher retention of tear strength 
and abrasion resistance. The question, no 
doubt, will be asked as to why we do not 
manufacture such desirable compounds. 
The answer at present is strictly an eco- 
nomic one. Compared with the simple 
methylol ureas, the compounds I have de- 
scribed are based on expensive raw ma- 
terials and involve rather complex syn- 
thesis, so that they could not possibly 
compete with the very cheap urea resins, 
in spite of certain obvious advantages in 
performance. Moreover, as we go to very 
long crosslinking compounds, the weight 
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of material necessary to introduce the de- 
sired number of crosslinkages to obtain 
crease resistance and shrinkage control 
becomes very large. We have therefore the 
situation wherein large quantities of very 
expensive materials must be used for a 
desired effect. 

Q: At what point do you stop a labora- 
tery abrasion test? 

A: All the tests we have performed have 
been carried out to complete destruction, 
ie, until a complete hole has been formed 
in the specimen. 

Q: Have you made any actual wear 
tests to support your conclusions based 
on laboratory tests? 

A: Yes we have! Two fabrics that had 
been treated with a stabilizing and crease- 
proofing compound were made into shirts, 
dresses and blouses and were worn by 
laboratory personnel for a period of one 
year, during which time they were laun- 
dered by a variety of home and commer- 
cial washing procedures. These modified 
fabrics, when tested by accelerated labora- 
tory abrasion machines, were found to 
have an apparent dry abrasion resistance 
of about 1000 cycles as ccmpared with 
about 5000 cycles for the original un- 
treated cloth. If this apparently very great 
reduction in abrasion resistance, noted on 
the accelerated laboratory machine, were 
a true one, then we should have expected 
the two sets of test garments literally to 
fall apart after a few days of wear. This 
certainly did not happen. In fact, after 
one year of wear, no holes, rips or tears 
had develoved. Such practical tests offered 
convincing proof that, in actual wear, 
fabrics are subjected to very low abrasive 
forces and not to the high stresses that 
laboratory machines employ simply to 
obtain a quick test result! 


Philadelphia Section Outing 
Report 


June 1, 1951 


Torresdale-Frankford Country Club 
Philadelphia, Pa 


HE Annual Outing of the Philadel- 

phia Section was held on Friday, June 
Ist at the Torresdale-Frankford Country 
Club in Philadelphia. 

The Section’s golf trophy was won by 
Joseph Chuck, Chas J Haas, Inc, with a 
low gross of 76. Low gross for guests was 
won by Jack Binswanger of Equitable 
Life Insurance Co with a score of 75. 
Low net honors were tied between George 
C Harkins, Amalgamated Chemical Corp, 
and Ralph Clark, Underwood Corp. 

J Derrickson, Penn Elastic Co, won 
the hole-in-one contest with a drive 2414 
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inches from the cup. 

First honors in quoits were won by 
the team of Bertrand Hayward, Phila- 
delphia Textile Institute and Edward 
Pierce, H W Butterworth Co., Elmer Zue- 
ner, Sterling Hosiery Finishers, carried 
off the first prize in darts while the team 
of Nevin Greenawalt and Charles Shap- 
pell (both of Wolfe Bleaching & Dyeing 
Co) won the first prize at pinochle. 

Frederick V Traut, Globe Dye Wks, 
won the savings bond. Many other prizes 
were awarded for golf, cards, darts and 
quoits in addition to other prizes. 

The affair attracted over 450 members 
and guests. 

Respectfully submitted, 
THOMAS H HART, 
Secretary 


EMPLOYMENT REGISTER 


This column is open for two insertions 
per year, per member, without charge. 
Blanks can be obtained from, and filed 
with, the Secretary of the Association, 
Lowell Textile Institute, Lowell, Mass. 
It is understood that these will be open 
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LTHOUGH the details of the Stand- 

fast dyeing machine have been clearly 
set forth in a previous publication (1), 
I hove through presentation of the whole 
development of the Standfast idea in a 
slightly different vein, that I shall be able 
to assist you to appreciate it as a develop- 
ment in dyeing science. 

Progress in the development of dyeing 
equipment over the past fifty years has 
been considerable. And in the dyeing of 
cellulosic fibers especially, the trend has 
been towards the develonment of continu- 
ous processes. 

One is inclined to ask the question, 
“Why is there so much interest in the de- 
velopment of this new dyeing unit?” The 
obvious answer is, of course, its utter sim- 
plicity of operation. It is simple because 
it utilizes the basic laws of physical chem- 
istry, which govern the dyeing process. 
Tonight I would like to review with you 
the development of dyeing equipment for 
cellulosic fibers in terms of this funda- 
mental approach. 

If we can simplify one or two of the 
basic laws governing the dyeing process 
and examine what we could consider as 
an ideal dyeing method in terms of these 
basic concepts, we shall be in a much 
better position to appreciate the advan- 
tages which the Standfast dyeing machine 
has to offer. The ideal dyeing method 
should be such as to allow us to color 
cloth or material uniformly, at a low cost, 
and in the shortest possible time. By uni- 
formity we mean not only the even dis- 
tribution of color throughout the material, 
but also an even distribution throughout 
the individual fibers themselves. The term, 
“low cost,” would include costs for dye- 
stuff, chemicals, and steam. 

Our main consideration with continuous 
equipment is the use of vat dyes. Let us 
therefore discuss the factors affecting dis- 
tribution of dye between dye-fiber and 
dye-water phase. For the sake of con- 


* Presented on March 9, 1951 in New York 
before the New York Section and on May 18, 
1951, in Albany before the Hudson-Mohawk 


Section. 
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In the application of vat dyes continu- 
ously, an equilibrium is established be- 
tween dye on a fabric and dye in solution 
in contact with the fabric, contact for 
some period of time being essential for 
penetration. This equilibrium is dependent 
upon such factors as temperature, elec- 
trolyte content of the bath, length of time 
of contact, dye affinity of particular dyes 
and pH. Early continuous vat dyeing made 
use of booster boxes of very large volume. 
This meant wastage of large amounts of 
vat dye at the end of every run. With the 
introduction of Williams units and du Pont 
pad-steam installations, this wastage was 
very greatly reduced by important reduc- 
tion of liquor ratio. 

By use of a molten-metal bath in a 
long U tube into which cloth is drawn 
after passage through an aqueous layer of 
concentrated, hot, freshly-reduced dye 
liquor floating on molten metal in the leg 
of the U tube into which the cloth enters, 
the liquor ratio is reduced to a remark- 
ably low ratio, namely, to 1.4:1. The 
molten-metal method therefore represents 
nearly the ultimate in the reduction of 
the equilibrium volume for continuous 
dyeing. 

Besides tracing this historical reduction 
in equilibrium volume for different dyeing 
methods, the author gives enough details 
of the new molten-metal dyeing method 
to give the reader a good idea of how it 
works and an appreciation of how quality 
and economy in continuous vat dyeing may 
be achieved with it. Already extensive 
runs have been carried out on the first in- 
stallation, and many other installations 
will soon be made. It is claimed finally 
for the new method that very short runs 
are now for the first time economically 
feasible in continuous vat dyeing. 
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venience we will discuss these points under 
four main headings: electrolyte concen- 
tration, temperature, bath ratio and the 
dyestuffs themselves. We shall refer to 
the dye within the fiber as being in the 
dye-fiber phase, and the dye in the dye- 
bath as being in the dye-water phase. The 
point at which distribution of dyestuff 
between fiber and water becomes constant 
will be known as the equilibrium point. 

Vat colors are applied from baths con- 
taining very high concentrations of elec- 
trolyte. Because we cannot apply them 
without this high concentration of elec- 
trolyte, it is difficult to find a means of 
judging their behavior in its absence. Of 
one point we are sure: under normal con- 
ditions of dyeing, most vat dyes exhibit 
a great deal of attraction for cellulosic 
fibers. Their adsorption by fiber at nor- 
mal dyeing temperatures is quite rapid, 
and only a few of them require electro- 
lyte additions, such as Glauber’s salt. 

Temperature plays an important part 
in the rate of dyeing and the degree of 
penetration obtained with vat dyes. Vat- 
dye adsorption increases in rate with an 
increase in temperature. Low tempera- 
tures are often used in package dyeing to 
bring about an even distribution of dye- 
stuff in difficult-to-level shades. Closely 
woven piece goods dyed at low tempera- 
tures show poor penetration; higher tem- 
peratures yield improved penetration. 

Good use has been made of this in- 
creased rate of dye adsorption due to in- 
creased dyeing temperatures. Machinery 
has been designed to give even distribu- 
tion of dye throughout a piece in an un- 
reduced form. High-temperature reduc- 
tion then brings about dye adsorption in 
situ resulting in level, well-penetrated 
pieces. 

When dyeing at high temperatures, we 
find that a number of dyestuffs are not 
stable at these elevated temperatures in 
the presence of air. Greater stability can 
be realized at the higher temperatures if 
air is excluded. 

The effect of bath ratio on the adsorp- 
tion of vat dyes by fiber is well-known. 
The principles involved are essentially the 
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same as those we encountered with sub- 
stantive dyes. In continuous processes 
where use is made of auxiliary reducing 
baths, commonly known as booster boxes, 
the condition is a little different. As soon 
as material enters a booster box contain- 
ing high concentrations of electrolyte, dye 
is desorbed from the fiber as equilibrium 
conditions in the dye-water phase of this 
system tend to be established. 

When you consider that these auxiliary 
reducing units often contain as much as 
fifteen hundred gallons of liquor, you can 
appreciate the large quantities of dyestuff 
necessary to establish equilibrium condi- 
tions. This high quantity of dye taken 
away from the fabric adds greatly to the 
cost of applying dyes by this method. 

The peculiarities of individual dyes of 
the vat-dye series add many complications 
to the dyeing method. Different dyes re- 
quire different temperatures of reduction, 
varying amounts of caustic soda, and hy- 
drosulfite, and quite often exhibit wide 
differences in substantivity. Individual pe- 
culiarities of dyes complicate the problem 
of choosing combinations of dyes that 
will dye at a similar rate to give the re- 
quired shade and exhibit the fastness 
characteristics necessary to satisfy the re- 
quirements of the job in hand. Investiga- 
tion showed that many of these differences 
could be eliminated by positioning the 
insoluble dyestuff on the fiber and then 
reducing the dye in another operation. 
This step almost entirely eliminated one 
part of the dyeing process, that is the 
transfer of dyestuff from the dyebath to 
a position where it could be adsorbed by 
the fiber. 

Early in the development of pigment 
padding we found that particle size of 
the insoluble dyestuff had a great deal to 
do with the production of well-dyed ma- 
terial. Immediate steps were taken to pro- 
duce dyes of smaller particle size. It was 
soon apparent that this in it:elf repre- 
sented a complex problem which could 
not be solved quickly, and further re- 
search resulted in the development of 
the vat-acid process. Although the vat- 
acid process as such was not the direct 
answer to the problem, it has been of 
real value in bringing about well-pene- 
trated dyeings on tightly woven materials. 

From what we have discussed so far, 
it is quite evident that the vat dyes as a 
group present a different set of problems 
to the machinery designer than other 
types of substantive colors. How many 
machinery designers utilized the knowl- 
edge at their disposal to develon better 
types of dyeing machinery? Let us ex- 
amine machinery development through 
the progressive steps of jig, pad-jig, Wil- 
liams unit, and duPont pad-steam in the 
light of our present knowledge to assess 
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their advantages and disadvantages. 

A moment's consideration of the design 
and operation of a simple jig brings us 
to the realization that this machine was 
not designed specifically for dyeing vat 
dyestuffs. Aside from its low production, 
it incorporates several features which de- 
part very seriously from the ideal condi- 
tions for vat dyeing. In a simple jig ex- 
posure of a large proportion of cloth to 
air causes considerable oxidation of leuco 
vat dye. 

Secondly, we see that uneven cooling 
of material takes place because most of 
the fabric in jig dyeing is outside of the 
dyebath proper. The resultant tempera- 
ture gradient between inside and outside 
of the roll causes uneven adsorption of 
dyestuff and unlevel results. In cases 
where two or more dyes are used, this 
temperature gradient tends to increase the 
danger of preferential adsorption by any 
one of the component dyes. This leads 
to tailing, unevenness, and possibly poor 
reproduction of the shade from batch to 
batch. No effort is made in the design of 
jig to make use of the high affinity which 
vat dyes have for fiber. 

No accommodation is made for dyes 
requiring different dyeing temperatures 
on the jig. Slight improvement was made 
through the introduction of the closed 
jig whereby temperature gradients were 
largely eliminated, but dyeing variations 
due to inherent dyestuff characteristics 
were still nor resolved. 

Padding represents a step forward in 
dyeing as it tends to overcome faults 
caused by variations in dyeing properties 
from dye to dye. In padding, individual 
vat-pigmented particles are positioned on 
a fabric to be reduced later and dyed in 
situ. 

Although padding eliminates the dye- 
bath and its attendant troubles, it also has 
its drawcacks. Faults arise from uneven 
application of pigment on the pad as a 
result of faulty adjustment of pad-roll 
pressure. If the material is dried prior to 
reduction, there is danger of migration 
of pigment particles due to uneven evapo- 
ration of water from the pad liquor. 
When we return to the jig for reduction, 
we still fall heir to all the inherent me- 
chanical failures of this piece of equip- 
ment. Much change of shade may occur 
from transfer of dye from fiber to reduc- 
ing bath. 

Greater production is gotten out of a 
padding unit if material is first pigment- 
padded and then run through a reduction 
box or booster bath and finally into an 
oxidizing bath. The booster bath is kept 
at a reasonably high temperature, usually 
between 160 and 212°F. 

The amount of material in the baths is 
very small, and the resulting high bath 
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ratio brings about considerable migra- 
tion of dye from fiber to dyebath. This 
transfer is kept to a minimum through 
additions of color and electrolyte to the 
booster bath. 

An improvement utilizing the same 
principle consists of a reduction in the 
bath ratio in the booster box. The same 
sequence is carried out, the first box for 
reducing and the second for oxidizing. 
The purpose, of course, in both these units 
is to increase the temperature of reduc- 
tion so as to increase the rate of reduction 
and to allow the process to proceed con- 
tinuously. The real drawback with this 
type of equipment is that full shades are 
dificult to obtain and difficult to control. 
High concentrations of dye are necessary 
to satisfy booster-bath equilibriums, result- 
ing in higher dye costs and inconsistency 
from Latch to batch. 

The Williams unit and the duPont 
pad-steam equipment follow as a natural 
improvement over the booster-box tech- 
nique. Both of these improvements have 
the same object, namely, continuous pro- 
duction accomplished with the smallest 
possible consumption of dyes in the dye- 
water phase. This means economical use 
of the dyes employed, very little serving 
to perform the function of balancing the 
equilibrium between fiber and bath. 

In the Williams unit reduction of dye, 
oxidation and soaping utilize the smallest 
possible bath volume. The padded ma- 
terial is dried and then led into narrow 
channels containing the reducing liquor. 
This liquor is maintained at a high tem- 
perature by the heating areas surrounding 
the reduction baths. The time of immer- 
sion is very short, extending only as long 
as 16 seconds. The temperature is very 
high, running up to 212° F. Heat trans- 
fer is accomplished by close proximity 
of cloth to actual heating areas. Only 4” 
of dye liquor separates the material from 
the heating surfaces. The unit affords a 
relatively simple method of accelerating 
reduction of vat pigment and of bringing 
about quick and even penetration of re- 
duced dye. These units may te used in 
tandem or in any sequence required to 
perform the necessary operations of oxida- 
tion, reduction, and soaping. Although 
the Williams unit represents a very real 
step forward towards ideal dyeing condi- 
tions, it still offers difficulties, some of 
which are the following: variations due 
to faulty padding, fluctuations in shade 
from one end of a run to another, and 
restrictions in shade because of the lim- 
ited number of dyestuffs capable of with- 
standing high-temperature conditions. A 
considerable yardage is required in the 
Williams method for the machine to come 
to equilibrium and to produce a stable 
shade over a given run. This limits it to 
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production runs of over 5050 yards. Chem- 
ical additions and dyestuff adds must be 
made in a con:inuous manner to the chem- 
ical baths in order to maintain equi- 
librium. 

The Williams method is still a compli- 
cated system requiring critical chemical 
control and the utilization of long runs 
to function satisfactorily. It is interesting 
to note that the volume of liquor in the 
Williams unit has been reduced to 60 
gallons. This small volume represents a 
very real saving as compared with 1000 
to 1500 gallons in the old booster boxes. 

The duPont pad-steam system resolves 
the whole problem in a slightly different 
way. Here again we have a pigment-pad- 
ding operation followed by drying, which 
is followed in turn by cold-padding with 
caustic and hydro. The material is then 
passed through a steamer to bring about 
complete reduction of dye. One defect 
with this arrangement is that it does not 
give enough time for the material to 
reach the necessary temperature for 
rapid reduction. If 10 to 15 seconds in 
the steamer is not sufficient time to bring 
about complete reduction, liquid boosters 
are sometimes employed within the steam 
chamber. This of course utilizes a blind 
vat, which requires dyestuff additions 
either as direct additions or obtained by 
a bleeding from the material. 

In this unit, as with the Williams unit, 
we do have a greater use made of the 
inherent characteristics of the vat dyes 


themselves. The equipment design has 
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recognized the need for the exclusion of 
air during the process. In spite of the 
exclusion cf air, we still have difficulties 
with those dyes that do not remain stable 
at high temperatures for a sufficient pe- 
riod of time for proper dyeing to take 
place. Relatively long runs are necessary 
even in this unit to bring about a reason- 
able economy, and cleaning and prepara- 
tion take considerable time. 

In these last two units, we have dyeing 
carried out cheaply, uniformly, and in 
the shortest possible period of time with 
a continuous system. The two units are 
of exceptional value to large organiza- 
tions having long runs. Both units, how- 
ever, are rather complex in operation, and 
require critical control for successful pro- 
duction. Difficulties are encountered in 
matching shades and in maintaining a 
constant shade during the running of a 
batch. Large capital expenditures are re- 
quired to incorporate a sufficient number 
of units to bring about production econo- 
mies. Rigid control must be exercise 
throughout, and special care must be 
taken in selecting dyes and incorporating 
chemical control during dyeing. 

In the development of the Standfast 
process, the engineers and chemists of the 
Standfast Dyers & Printers, Limited, re- 
viewed very carefully the progress made 
in the application of dyes in continuous 
units. As a commercial dyehouse, they 
took a different attitude towards the pro’- 
lem than the previous inventors. Col- 
oring their thinking was the need for a 


Figure 1 





piece cf equipment to give fast, efficient 
dyeing, coupled with flexibility of op- 
eration. 

An ideal machine must be capable of 
producing one or a hundred pieces with 
facilities for quick change from one shade 
to another with minimum time lost in 
cleaning. These neople could not afford 
to spend either time or material adjusting 
a machine preparatory to a jig run. The 
material which they dyed was not their 
own, and consequently every yard sub- 
mitted for dyeing must be returned in a 
salable condition to their customers. 

Figure 1 presents a general view of the 
Standfast Molten-Metal Machine. Let us 
quickly go through the general principles 
involved and then return for a closer ex- 
amination of the individual parts. The 
material, starting at the extreme right, en- 
ters the machine from a prepared loading 
wagon, passing in through automatic 
guides. After being preheated by passage 
over a series of steam cans, it goes in open 
width through dye liquor into a large 
U-shaped unit containing molten metal. 
Having passed through the molten-metal 
bath, it emerges on the far side of the U 
tube through a Glauter’s salt wash bath, 
and from here into the further units, 
which are no more than opven-width soap- 
ers where oxidation, washing, soaping, 
rinsing, etc take place. The unique fea- 
ture of the whole unit is the use of a 
simple dye-liquor reservoir and_ the 
U-shaped heating chamber containing the 


molten metal. 


A General View of the Standfast Molten-Metal Machine 
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METAL BATH 


STEAMPIPES 


Figure 2 
Dyebath of Standfast Process 


Figure 2 shows a schematic diagram of 
these important members. In place of the 
customary dyebath, we have a simple 
reservoir holding the reduced dye, already 
elevated to the dyeing temperature. The 
cloth passes through this dyebath, and, 
without further contact with air, con- 
tinues the length of the U-shaped tube. 
The metal in this tube is heated to the 
temperature by pipes 
shown in the figure. The material emerges 
finally at the other end of the U tube, only 
to receive a washing from the Glauber’s 


required steam 


salt bath, which serves to rinse any ad- 
hering metal back into the system. 

At the surface of the metal on the entry 
side of the unit, there is a bottomless 
stainless-steel dyebath extending the full 
width of the U-shaped metal tath. This 
reservoir is 1 inch wide and extends 60 
inches along the full width of the ma- 
chine. The capacity is slightly more than 
| gallon. The dyebath extends almost 8 
inches above the surface of the metal and 
2 inches below. When the dyebath is 
filled, the liquor floats on the surface of 
the metal, which acts as the bottom of 
dyebath. The reason for having the dye- 
bath extend below the metal surface is 
that the alloy used has a density of about 
9, so that an 8-inch column of dye liquor 
depresses the surface of the metal about 

inch. 

The cloth, which is heated to a tempera- 


ture slightly higher than the unit itself, 
passes from the steam-heated cylinders di- 
rectly through the dye reservoir into the 
molten metal of the unit. As it passes the 
junction of dye liquor and molten metal, 
there is an even distribution and adsorp- 
tion of dye solution by the cloth. 

As you can see, with the high concen- 
tration of electrolyte used and by the pres- 
ence of dye solution in the immediate area 
where it is to be adsorbed, we have ideal 
conditions for level dyeing. This, coupled 
with high temperature and exclusion of 
air, brings about uniform dyeing at the 
highest possible speed. 

The successful operation of the unit de- 
pends on a constant supply of dye liquor 
of the required dye concentration. This 
is accomplished by maintaining a constant 
level in the dyebath with a carefully de- 
signed feed system. The dye solution is 
prepared in a rather unique way. Along 
the side of the unit we have dye reservoirs 
holding the partially prepared dyebath. 
This partially prepared solution consists 
of a dispersion of dye containing the re- 
quired concentration of alkali, hydrosul- 
phite, and penetrating agents. This dis- 
persion is stored cold and, when ready for 
use, is pumped through a very efficient 
exchange heater, which raises it to the re- 
quired temperature for the dyeing opera- 
tion. Complete reduction of the dyestuff 
is achieved in a matter of 5-10 seconds 
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during its passage through the heater to 
the dye reservoir. Any amount of unre- 
duced dye finding its way into the dye- 
bath proper will be quickly reduced as it 
passes with the cloth through the high- 
temperature molten-metal bath. 

The U-shaped tube holding the metal is 
the unique part of this unit. It is an iron 
vessel designed to present an enclosed 
space 60 inches wide, 5 feet deep, and 
about | inch thick. This space is filled 
with a metal alloy having a melting point 
F. At the base of 
the U-shaped enclosure, there is a roller 


of approximately 160 


to assist in the passage of cloth from one 
side of the U arm to the other. In passing 
from one arm of the U tube up the other, 
the cloth travels a distance of a little over 
10 feet. As you can see from the diagram, 
steam pipes are placed at intervals along 
toth sides of the U enclosure so that an 
even temperature is maintained through- 
out the molten-metal mass. Special groove 
guides are provided on either end of the 
casting to guide the piece and prevent it 
from contact with the iron frame. 

How does this particular design assist 
in obtaining perfect dyeing results? To 
answer this question, we must first ex- 
amine the metal used. It is an alloy of 
bismuth, cadmium, tin and lead, having a 
F, and a 


It is actually very 


melting point of around 160 
density of about 9. 
similar in composition to Woods metal. 
In appearance it is similar to mercury, 
which, incidentally, was used in some of 
the early work. It differs from mercury 
in that it does not vaporize under op- 
erating temperatures and is nontoxic. 

The molten metal is maintained at a 
temperature of 203-220° F. Because of its 
high density and molten condition at op- 
erating temperatures, it is able to apply 
equal pressure from all sides on any point 
below its surface. It is pliable in the 
sense that it can take the shape of the 
materials themselves and fit itself closely 
around all variations in surface structure 
of individual fabrics. 

The metal acts in a double capacity: 
first, as a medium of heat transfer, and, 
secondly, as a unique means of applying 
pressure to fabric. It accomplishes both 
these tasks with an efficiency not previ- 
ously met in any textile operation. The 
metal, and the pressure it exerts, gives an 
expression of approximately 140%. This 
corresponds to a bath ratio of 1.4:1. Dur- 
ing passage of the cloth through the 
U-tube much of the picked up moisture 
passes into the fibers. 


Besides uniform pressure exerted by 
metal, we also have exclusion of air, 
which prevents oxidation and eliminates 
the defects caused by oxidation. The ex- 
clusion of oxygen also assists in maintain- 
ing the stability of the alkali leuco vat at 
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these high dyeing temperatures. We should 
take into consideration again the excellent 
heat transfer accomplished by molten 
metal. Its intimate contact with both 
sides of the material being dyed serves to 
raise the temperature of both material 
and dye liquor to the required peak in 
the shortest possible time. The use of 
molten metal for heat transfer assures not 
only rapid temperature rise within the 
material but also a uniform application of 
heat and a constant temperature because 
the metal itself acts as a reservoir of heat. 

A Glauber’s salt bath, shown here ex- 
tending over the surface of the metal, 
merely acts as a rinse and a further seal 
for the top of the molten-metal bath, pre- 
venting contamination during operation. 
It also assists by rinsing back into the ma- 
chine any metal that may have become 
entrained in the cloth. 

As we shall see, they have made ample 
use of the inherent properties of the vat 
dyes themselves. They have recognized 
the need for the exclusion of air in the 
vat-dyeing process. They have devised a 
very ingenious means for bringing about 
a complete and even transfer of heat dur- 
ing the dyeing operation. Through the 
simple exploitation of the laws of physics, 
they have been able to bring about com- 
plete penetration of fabrics through a 
combination of high temperature and 
pressure, using a low-melting alloy. 

By utilizing this design and these prin- 
ciples, we are able to dye vat colors at 
temperatures around 95° C, or 203° F. 
The full impact of this statement cannot 
be realized until we modify it further by 
stating that this means ALL vat colors. 
Here indeed is a very real step forward. 
For the first time we are able to dye fiber 
before vat color has had sufficient time to 
break down at high temperatures. 

All chemical reactions take time. Even 
a leuco vat, prepared according to the 
temperatures recommended in _ pattern 
cards, is stable only for a limited period 
and will finally break down. In the Wil- 
liams unit and in the duPont pad-steam 
installation, where air is excluded during 
the reducing operation, we find stability 
of vat leucos at high temperatures for ex- 
tended periods of time. These time peri- 
ods vary from 10-30 seconds, but, even in 
this short period of time, a number of 
dyes break down and lose color value. 

Consider the aforementioned time inter- 
val in terms of the Standfast machine. The 
passage through the metal is approxi- 
mately 10 linear feet, the length of the 
dye reservoir is 8 inches, so that at a 
speed of 30 yards per minute, we have the 
cloth immersed for 0.44 seconds in the 
dyebath and 6.6 seconds in the metal. 
When we increase the speed of the ma- 
chine to 120 yards per minute, the time 
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in the dye reservoir is reduced to 0.11 sec- 
onds, and in the metal bath to 1.67 sec- 
onds. At the end of this time, a total of 
1.78 seconds, dyeing is complete. 

This high temperature of operation and 
short duration of dyeing time, coupled 
with extremely low bath ratio, allows all 
vat dyestuffs to be used either alone or in 
combination. It dogs not matter whether 
they belong to Group I, II or Ifl, or 
whether they are dyed at 100° cr 160° F. 
Nor does it matter at which temperature 
they are reduced, or what are the require- 
ments of the individual dyes for caustic 
soda and hydrosulfite. 

Variation in depth of shade is con- 
trolled by concentration of dye per unit 
of volume in the dye reservoir, Within 
the limits of adsorption of the cloth and 
witnin tne limits of dye concentration, 
all shades can be obtained. 

The speed of this machine is anywhere 
from 3U to 12U yards per minue. ine 
upper limit is fixed at the present time 
by mechanical considerations. Dyeings of 
excellent tastness and penetration are ob- 
tained at eitaer lower or higher speeas. 

One item in tne construction details of 
the machine which we merely touched 
upon is the metnod of preventing ma- 
terial from touching tne wails of tne ves- 
sel because of tne pressure or the metal 
itself on the cloth. 
siderable and at the base of tne U column 
is approximately 20 ponds per square 
inch. This pressure is sufficient to cause 
considerable damage if the cloth, by bal- 
locning or from faulty selvages, were to 
get out of line and to come into contact 
with the iron surfaces of the U tube itself. 
This has been prevenied by cutting a 
series of grooves in the walls of the ma- 
chine about 14” deep and 14” wide. This 
simple plan very effectively prevents con- 
tact of material with the sides of the ma- 
chine. To give a better picture of the pos- 
sible pressures involved, I should men- 
tion that in the unit itself we have about 
3500 pounds of metal which 
would exert considerable pressure on the 
cloth, if the cloth were to deviate from 
the middle path throughout the metal 
bath, 

After looking at the principles govern- 
ing the operation of the machine, most 
people comment on its simplicity of op- 
eration. However, when I tell you how 
easy it is to match shades and to develop 
formulas on a laboratory unit, you will 
hardly believe me. The laboratory unit is 
just a small-scale reproduction of the 
standard machine. Having decided upon 
a concentration of dye liquor which seems 
suitable for a shade to be matched, the 
technician attaches a small piece of cloth 
to one of the extremities of a piece of 
twine functioning as an endless belt 


Inis pressure is con- 


present, 
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through the metal Lath, and then simply 
passes it through the laboratory unit in 
ten seconds, oxidizes the dyeing, soaps it 
in a beaker, and dries it. 

Believe it or not, by comparison with 
the shade produced on a large scale, this 
sample shade will be an exact match to 
the production batch. The laboratory ma- 
chinery is also used as a production con- 
trol unit. One hundred milliliters of pre- 
pared dye solution is taken from the dye 
reservoirs mentioned before, the labora- 
tory machine is filled, a sample piece is 
run through, oxidized, soaped in the usual 
manner, and dried. By means of this con- 
trol immediately before starting a dyeing 
operation, one can be sure that no errors 
have been made in the drug room, or 
any errors in formulation. Going back 
to the big machine again, let us just run 
over the necessary steps to be followed 
when a change of shade is required in 
the unit. 

When a new shade is coming up, any 
residual dye liquor remaining in the small 
dyetath unit is pumped out. The whole 
system is cleaned with hot caustic and 
hydro solution, which is pumped through 
the unit. After the unit has been cleaned 
in this manner, the next dye lot is 
brought in, a dye liquor is made up and 
pumped through the system, and the dye- 
ing of the second shade commences right 
away. The time elapsed to effect a com- 
plete changeover from a full black to a 
baby pink averages about five minutes. 

After hearine of such a unique unit as 
this, it is only natural that you should 
question the quality of the dyeings pro- 
duced by this method. The point of qual- 
ity was not cverlooked in the development 
of the Standfast machine. Ater five years’ 
experience and use of this equipment in 
actual production work, those developing 
the Standfast equipment can say with posi- 
tive assurance that dyeings of equal or 
better fastness to that obtained on con- 
ventional units can be realized on their 
machine. I have brought along a few 
clippings from production batches turned 
out on this equipment. They were all 
dyed with vat dyes, and you can see for 
yourselves the excellent quality, levelness, 
and penetration of the dyeings. 

Just as an item of interest, we our- 
selves have conducted a series of tests on 
the samples I have here with me tonight 
and have found that their fastness proper- 
ties were excellent. I would like to draw 
your attention to one or two facts demon- 
strated by the materials I have here on 
display. You will notice that we have a 
wide variety of weights and weaves in 
even this small collection. 

It is to be noticed that nets and voiles 
and lightweight materials passing through 
the unit are in no way distorted or un- 
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duly stretched. It is also to te noticed 
that cotton and viscose mixtures are dyed 
with only very slight differences in depths 
of tone between the two fibers. The pene- 
tration in all fabrics is excellent. Cotton 
plains, brocades, linens, damasks, towel- 
ing, knit goods, marquisettes, velvets, and 
crepes have all been dyed wih equal sim- 
plicity and excellence of results. 

Here we have a machine very close to 
an ideal dyeing unit. It is capable of pro- 
ducing a wide variety of shades in a con- 
tinuous manner at 120 yards per minute; 
it requires a very short time for cleaning; 
and it is easily controllable. Shades can 
be matched on this machine in a matter of 
minutes. With so many advantages, it 
constitutes a real development in dyeing 
science and is indeed a credit to the in- 
genuity and thoroughness of its inventors. 

Before closing this address, I would like 
to take this opportunity of mentioning the 
brilliant work carried out by Commander 
Hannay in the development of the Stand- 
fast processes. Commander Hannay, who 
is with us tonight, despite his modest 
declarations to the contrary, has made a 
major contribution to the development of 
this new dyeing technique and will assist 
in answering any questions. 


REFERENCE 


(1) Boardman, J L, J Soc Dyers Colourists 66, 
(August, 1950). 


QUESTIONS 


Q: What is the saving in dyestuff on 
this machine over the 
method? 

Dr Weidmann: In answering this ques- 


conventional 


tion, we must take into consideration the 
amount of cloth to be dyed. If, for ex- 
ample, 5-10,000 yards of material are being 
dyed in a Williams unit, duPont pad- 
steam, or Standfast equipment, the con- 
sumption of dyes would perhaps be ap- 
proximately the same. If, however, on the 
other hand, we were running through 
smaller batches, the Standfast unit, by 
reason of its very simall dye-liquor reser- 
voir, would have left only a very small 
quantity of dyestuff after the run, whereas 
the other units would have considerable 
color still in the equipment itself. 

We should also remember that in the 
continuous type of machines, such as the 
Williams and duPont steam units, it is 
sometimes necessary to bring the machine 
to equilibrium, and dyestuff can be con- 
sumed in large quantities here until a 
satisfactory running formula is devised. 
The Standfast unit saves time and color 
because of the simple matching tech- 
niques. 

As I mentioned during my talk, the 
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cloth, as it passes through the small dye- 
bath, picks up about 140% of its weight as 
dye solution. Because of the pressure of 
the metal on the material, the surplus 
solution is always forced back into the dye 
reservoir. This means that the smallest 
possible amount of dye solution is being 
carried by the cloth, reducing the amount 
of carryover in following baths. 

Q: Does this also hold true for vat dye- 
ing? 

Dr Weidmann: It is true that in making 
up stock solutions or dispersions of vat 
dyes, higher quantities of caustic soda and 
hydrosulfite are used than normally found 
in standard practice. I have taken this into 
consideration in my previous statement 
on costs as I think this slight increase in 
chemical cost is offset by small savings in 
dyestuff consumption due to the expres- 
sion of dye liquor from the material by 
the molten metal itself. 

Q: How about acetate rayon? 

Mr Hannay: We have done a lot of vat 
work and what you see hung about the 
room is stuff which is going through the 
machine every day and all day. We have 
done quite a lot of experimental work, 
and, although normally I don’t try to 
say anything until it has reached the first 
stage, we are making very distinct prog- 
ress with acetate, toth in acetate colors 
and in vat colors. If any of you are par- 
ticularly interested in that aspect, I can 
show you some dyeings afterwards. 

Q: What is the effect of this high pres- 
sure on pile fabrics? 

Dr Weidmann: No effect at all. As I 
mentioned before, you have equal pres- 
sures on both sides of the material, and 
you get no deformation of the pile struc- 
ture Here, as I showed you before, are 
some wool fabrics and some plushes put 
through the machine, and, as ycu can see, 
there is no flattening of the pile as pos- 
sibly one might expect from a machine of 
this design. 

Q: There is no danger at all? 

Dr Weidmann: The material must be 
prevented from rubbing against the walls 
of the machine; that is the only danger. 

Q: May I ask the cost of the machine? 

Mr Hannay: I am afraid I just haven’t 
a clue. You have charged me so much for 
my breakfast and my lunch here that I 
hardly like to think what they would 
charge for the machine. (Laughter & ap- 
plause.) 

Q: What do they charge in England? 

Mr Hannay: As the only machine in 
England is in Standfast and we are the 
owners of the machine, we haven’t any 
price yet. 

As the questions are taking a nontech- 
nical character, I would like to make one 
point, and that is we are at a very early 
stage in the business. There is only one 
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machine, or two, running at Standfast. 
There has been the question of other 
people wanting them. We have had some- 
thing like 170 people from Europe com- 
ing to make a critical examination of the 
machine running. Of these, about 70 have 
made up their mind that they want the 
machine. I don’t want you to feel that I 
am trying to sell you, but we think that 
the machine is jolly good at Standfast. 
You, on the other hand, having a differ- 
ent background, may feel your own proc- 
esses are Letter. If anybody wants to come 
to see the machine and consider its cost, 
such as initial outlay, cost of running, etc, 
the best you can do is to send your most 
critical technical man over to have a look 
at it. 

Q: Is there any loss of metal whatso- 
ever? How about seams passing through 
the machine? 

Mr Hannay: Yes, there is, and of course 
it is one of the things we are trying to 
reduce the whole time. At the present 
moment it is averaging out one-twentieth 
of a penny per yard for the replacement 
of the metal which has been lost. Since 
I gave you that figure there has been 
stockpiling and rises in prices. I think 
that for a safe estimate you could take it 
somewhere between a twentieth, and a 
tenth of a cent per yard. 

Q: Do you have any special sewing on 
the seams going through the machine? 
Does the type of seam affect the removal 
of metal? 

Mr Hannay: We started out with that 
idea, and we had these—I think you call 
them the Mirro Sewing Machines—for 
a while but they were too much trouble 
and we have gone back to the old sewing 
machine that you usually have. 

Q: Is there any problem of contamina- 
tion of metal? 

Dr Weidmann: On the Standfast ma- 
chine, which has been in operation con- 
tinuously for a period of two years, there 
was no contamination of metal. In the 
case of sulfur dyes, contamination can be 
prevented by replacing sodium sulfide 
with hydrosulfite. 

Q: One of the reasons I asked the ques- 
tion, we are wondering about the possi- 
bility of developing it on printed ma- 
terials. 

Dr Weidmann: On printed materials 
much work has been done with vat dyes, 
tut actually many details have still to be 
worked out on a large scale. 

Q: Is the fabric dry before it hits the 
salt solution? 

Dr Weidmann: No. 

Q: If it is not dry, how much moisture 
does it contain? 

Mr Hannay: In the ordinary dyeing 
process, I would say there is no drying 
of the cloth whatsoever going through 
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the machine. The temperature remains 
under boiling. Of course, it may be 120 
Centigrade without boiling, but, by and 
large, there is no drying in the ordinary 
dyeing process. 

Q:; What about wool? 

Dr W eidmann: Wool has been dyed suc- 
cessfully on the machine with acid dyes 
and vat dyes. Mild acids were employed 
with the acid dyes. A lot of experimental 
work on the dyeing of wool is now being 
carried out. 

Q: What has been done on the substitu- 
tion of oil for molten metal? 

Mr Hannay: only talk about 
things I know about. I am perfectly glad 
if some of you who know about the oil 
process would talk. I don’t. My only 
experience is limited to what was pub- 
lished many years ago by someone called 
Stokes, I think, and, well—I just don’t 
know very much about it. 


I can 


Editor: A paper about the use of oil as a me- 
dium in a continuous dyeing machine, presented 
by S H Williams before the New York Section, 


will soon appear in these Proceedings. 


Q: In the case of dyeing blues, say those 
of the BCS type, is the color destroyed 





in any way at that elevated temperature? 

Mr Hannay: No. 

Q: Do you have one shade lot out of 
50,000 yards? 

Mr Hannay: Yes. 

Q: Is it possible to maintain localized 
temperatures within the U tube which are 
different from one point to another? 

Dr Weidmann: No. The temperature 
throughout the molten-metal mass remains 
fairly constant. Two factors contribute to 
uniform temperatures: first, the alloy itself, 
through which the heat diffuses very rapid- 
ly and evenly; and, secondly, the fact that 
the temperature of the cloth entering the 
molten metal is approximately the same 
temperature as the metal bath itself. I 
should say that there may be a few de- 
grees of difference in temperature at points 
throughout the molten metal, but I am 
sure that the temperature gradient would 
te very small indeed. 

Q: It was mentioned that a tempera- 
ture of 120° Centigrade was reached in 
the case of some dyes. How can such a 
temperature be maintained with a bath of 
Glauber’s salt on one side? 

Mr Hannay: 1 think this may help to 
clear un this question. What I would look 
upon as the most important mechanical 
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feature of the U tube is the squeezing 
effect, or rather, shall we say, the padding 
effect that you get at the surface of the 
molten metal that acts just like a bath. 
This is of course one of the major things 
that the process has to give us. Now, when 
the padded cloth goes down that U tube, 
if we raise the temperature in the lower U 
tube so that the liquor starts to boil, any 
steam forming would destroy the surface 
conditions and we would cease to get this 
padding effect. So, therefore, it isn’t good 
practice, when dyestuff solution floats on 
top of the metal, to have the temperature 
on the downgoing leg so high that boiling 





occurs. 
We are talking temperatures. We have 
to distinguish between temperatures of 
metal and temneratures of wet cloth. I be- 
lieve one can recall temperatures of 120° C 
at the bottom of our machine without any 
such boiling taking place. I would not like 
to define what the temperature of the cloth 
is, but I can say that we can get tempera- 
tures of 120° C at the bottom without any 
toiling. Now, on the upcoming leg, the 
condition is different. If you wanted it, 
you could rack up the temperature a bit 
there. But I would warn anybody against 
trying to get dry cloth out of the metal. 
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Speakers at The Student Intersectional 
Technical Paper Contest Held at the 
Piedmont Section Meeting, April 21, 


Raleigh, N C (See page P314 of the May 
14th issue for details). 


Top Left—C Frank Donyes (First Prize 
Winner) 


Top Right—Gerald L McRee (Second Prize 
Winner) 


Lower Left—Charles E Coleman 
Lower Center—Melbourne G Michaels 


Lower Right—Alen D Nacht 
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COMING 


AMERICAN ASSOCIATION OF TEXTILE 
TECHNOLOGISTS 


Meetings: September 12, October 3, Novem- 
ber 7, December 5 (Builders Club, New York). 


AMERICAN CHEMICAL SOCIETY 
Meetings: September 3-7 (New York, N Y). 


AMERICAN OIL CHEMISTS’ SOCIETY 


Fall Meeting: October 8-10 (Edgewater Beach 
Hotel, Chicago, Ill). 
AMERICAN SOCIETY FOR’ TESTING 
MATERIALS 


Spring Meeting and Committee Week, March 
3-7, 1952, Cleveland, Ohio. 

Annual Meeting, June 23-27, 1952, New York, 
N. Y. (The biennial Apparatus and Photographic 
Exhibits will be held in conjunction with this 
meeting). 


FIBER SOCIETY 


Meetings: September 13-14 
Mass.); April 16-17, 1952 (Clemson 
Clemson, S. C.) 


(Swampscott, 
House, 


EVENTS 


NATIONAL ASSOCIATION OF COTTON 
MANUFACTURERS 


97th Annual Meeting: September 13-14 (New 
Ocean House, Swampscott, Mass). 


NATIONAL ASSOCIATION OF TEXTILE 
MACHINERY MANUFACTURERS 


Exhibit of American Textile Machinery, April 
26-May 1, 1954, Atlantic City Exhibition Hall. 
Atlantic City, N. J. 


SYNTHETIC ORGANIC CHEMICAL MANU- 
FACTURERS ASSOCIATION OF THE 
UNITED STATES 


Luncheon Meetings—Hotel Commodore (Sep- 
tember 12, October 10, November 14). 


Annual Meeting and Dinner—Hotel Commodore 


(December 11). 


TEXTILE RESEARCH INSTITUTE 
Annual Meeting, Nov. 8-9. 





e Luncheon for Dr Whittaker 
Dr C M Whittaker was honored at a 
luncheon on May 15th at the Racquet 
and Tennis Club, New York City, by a 
group of representatives of textile finish- 
ers, dyestuff and chemical manufacturers, 
and of the AATCC and AATT. Dr 
Whittaker recently retired as director of 
Courtaulds, Ltd, England after more than 
50 years in the industry, 21 of which had 
been spent in the manufacture of dye- 
stuffs and 31 in the application of dye- 
stuffs. He was known to many in this 
country as the author, together with C C 
Wilcock, of “Dyeing with Coal Tar Dye- 
stuffs” the fifth edition of which was pub- 
lished in 1950. At the time of the lunch- 
eon he was completing a tour during 
which he visited a number of industrial 
establishments in this country as well as 
Canada. Host at the luncheon was Rotert 
K Tinkler of Lustre Fibers, Inc. 
Chairman of the luncheon was P J 
Wocd of Royce Chemical Company, a 
classmate of Dr Whittaker at the Univer- 
sity of Leeds in England. Coincidentally, 
both Mr Wood and Dr Whittaker 
achieved the distinction of heading the 
leading technical societies in their respec- 
tive countries—Mr Wood being a Past 
President of AATCC and Dr Whittaker a 
Past President of the British Society of 
Dyers and Cclourists. 
brief Whittaker 


In a message Dr 
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pointed out that in the development of 
new fibers it must be realized that the 
fibers must be dyed and should be so 
engineered as “color is the first salesman 
of textiles to the ultimate consumer.” 
Other speakers included: Henry F Herr- 
mann of General Dyestuff Corporation, 
a Past President of AATCC, who dis- 
cussed standards; Leonard § Little, Con- 
sultant and Chairman of the Executive 
Committee on Research and General Re- 
search Committee of AATCC, who spoke 
of the development of test methods; Wil- 
liam H Cady, Coordinator of the Colour 
Index for AATCC, who discussed that 
project; and Dr Harold C Chapin, Secre- 
tary of AATCC, who reported on the 
growth and activities of the Association. 


e OCC Constructing 
Two New Units 

Samuel Stott, president of the Organic 
Chemical Corporation, Providence, R_ I, 
has announced the awarding of a con- 
tract to A DeCubellis & Sons, Providence, 
for the construction of two new building 
units to be added to present plant 
facilities in East Providence, R I. 

The new construction is reported to 
be the beginning of a series of expan- 
sion plans contemplated for the com- 
pany’s future needs in the manufacture of 
dyestuffs, dye intermediates and textile 
auxiliaries. 
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Myron D Reeser 


@ Myron Reeser Honored 
at Testimonial Dinner 

Myron D Reeser, Vice President of 
the Howes Publishing Company, Inc, and 
Advertising Manager of the AMERICAN 
DYESTUFF REPORTER, was among 
those honored at a testimonial dinner at 
the Hampshire House, New York City, 
on June 7th. The dinner was tendered 
to those employes of the Howes Com- 
pany who had been with the firm for 
twenty-five or more years and was at- 
tended by all members of the staff. 

Mr Reeser was originally associated with 
the late A P Howes on the Dry Goods 
Guide back in 1916 and the REPORTER 
was the outgrowth of a department of 
that publication. Following a period of 
service in the Navy during World War 
I he was in the advertising department 
of Textile World for several years and 
became reasseciated with the Howes Pub- 
lishing Company in 1926. 

Others honored at the 
Harry F Crawford, Executive Vice Presi- 
dent of the company, and Caroline E 
Tolsdorf, Secretary. 


dinner were 


Correction 
Re: ‘Chemical Resistance of Nylon” 
In the above-named article appearing 
on page 312 of our May 14th issue there 
appears in the third column the follow- 
ing: 


“Green 16 1) Bright, blue, weak 


2) Dull, equal, strong 
3) Bright, equal, strong”’ 


These lines, of course, appear in this 
article through error and should be ig- 
nored in the reading. 











A Simulated Commercial Installation at 
Rodney Hunt’s New Research Laboratory 


e New RHMC 
Research Laboratory 


A new laboratory and research build- 
ing, comprising 11,000 square feet of floor 
space with modern equipment, has been 
completed at the Orange, Mass, plant of 
Rodney Hunt Machine Company. Its 
three-fold purpose, as cited by Rodney 
Hunt, is as follows: 

“(1) To give immediate and complete 
facilities for translating ideas into appli- 
cations. 

“(2) To maintain a deliberate series of 
experiments under commercial conditions 
and determine new improvements for 
established products. 

“(3) To run svecial tests to find answers 
for special customer needs.” 

Some of the tests, formerly run in the 
field, are said to be handled more conveni- 
ently and efficiently in the new laboratory, 
the spacious areas of which have been 
prepared with hoists and drainage pits 
for simulating commercial installations of 
large machinery, such as the Tensitrol 
Open Width Washers. Steam pressure up 
to 150 Ibs and compressed air are re- 
ported available. Filtered water can be 
supplied at 100 gallons a minute and elec- 
tricity at 110, 440, or 550 volts, it is stated. 

The laboratory’s chemical section is 
equipped to run corrosion and other met- 
allurgical tests, dyeing and washing tests 
pertinent to basic machinery development, 
as well as to fill experimentation and 
preparation needs of the company’s new 
Process Equipment Division. 

Another section is devoted to develop- 
ing new mechanisms and building experi- 
mental models of textile machines, indus- 
trial rolls and other company products. 

Three technicians devote all their time 
to this laboratory work aided by the direct 
supervision of the company’s newly- 
created General Engineering Section. 
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@ Chemstrand Licensed 
to Produce Nylon 


President Osborne Bezanson of the 
Chemstrand Corporation announced earlier 
this month an agreement with E I du 
Pont de Nemours & Co, enabling Chem- 
strand to produce and sell 50,000,000 
pounds of nylon filament and staple per 
year. The agreement, making Chem- 
strand the first licensed nylon producer 
in the U S, was signed by Mr Bezanson 
and Crawford H Greenwalt, du Pont 
president. 

Mr Bezanson also announced that the 
Chemstrand acrylic fiber would reach an 
annual production of 30,000,000 pounds. 
This was coupled with a prediction that 
the Chemstrand acrylic fiber, along with 
the additional nylon production, would 
comprise a major contribution to the 
fiber-short defense economy. 


@ Ground Broken for New FDC 
Textile Building 

On the basis of plans initiated over a 
year and a half ago, ground was broken 
for the new Fairleigh Dickinson College 
textile building last month. Scheduled for 
completion in September, the building 
marks the fourth new structure on the 
campus. 

Ceremonies were held at 4 o’clock with 
George W Walker, treasurer of the Edgar 
and Emily Hesslein Fund Inc, first con- 
tributors to the project, turning over the 
first shovelful of soil on the site adjacent 
to the gymnasium-student building com- 
pleted last summer. It will be known as 
the Hesslein Textile Building in honor of 
the original donors, and will be located 
on the West Passaic Avenue side of the 
college property. 

Dr Peter Sammartino, president of Fair- 
leigh Dickinson, introduced the following 
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speakers: Dr Guy L Hilleboe, representing 
the Board of Directors; Herbert R Mauers- 
berger, director of the textile curricula; 
Principal Edward Di Miceli of Woodridge 
(N J) High School, secretary of the coil- 
lege’s Board of Educational Directors; Carl 
A Brubaker, research director of Standard 
Bleachery and Printing Company and a 
member of the Textile Advisory Board; 
and Walter Freebairn, president of the 
Student Council. Dr Hilloboe, in his talk, 
informally announced that a new library 
building is next on the agenda. 

Others who took part in the ceremony 
were Mrs Walker; Albert P Schmidt, 
building contractor; and a score of faculty 
members led by Dean Raymond A Miller. 


e Process Plants Engineering 
Opens Newark Office 


In a move necessitated by their expand- 
ing activities in the design and construc- 
tion of chemical and process plants, the 
Process Plants Engineering Co has opened 
a new office in the Industrial Office Build- 
ing, 1060 Broad Street, Newark, N J. 
Announcement of the move was made 
by Alwin Tonkonogy, president. 

The company’s service includes plant 
layout, equipment design and selection, 
instrumentation, piping and wiring, in- 
stallation supervision and initial plant 
operation. 


e NPA Explains Soda Ash 
Expansion Situation 


Representatives of the alkali and chlor- 
ide producers industry recently heard 
officials of the National Production Au- 
thority, U S Department of Commerce, 
explain why certificates of necessity for 
plant expansion may not te granted to 
them for enlarging soda ash production 
facilities at this time. 

NPA explained that a survey of U § 
alkali production has been made to find 
out if expansion might be needed. Sta- 
tistics show, they declare, that capacity 
for soda ash is now roughly four and a 
half millions tons a year, which is ample 
for current requirements, Projectine needs 
as far as 1953, NPA stated that only five 
and a half million tons would be needed 
then. They point out that two and one- 
half million tons of caustic soda are now 
being produced, two and one-quarter mil- 
lion tons of which are consumed yearly. 

Industry representatives recommended 
that NPA make a geographical survey of 
production facilities because, they said, 
conversion is impossible in certain lo- 
calties. 

K H_ Klipstein, Director of NPA’s 
Chemical Division, presided at the con- 
ference. 
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NAMES IN THE NEWS 





e H S Drum Heads New 
Smith-Drum Officers Slate 


At a special meeting following the re- 
cent death of former president Parker M 
Smith, the Board of Directors of Smith, 
Drum & Company elected the following 
slate of officers: 

HARRY S DRUM—President; ROB- 
ERT N SMITH—Vice President and 
Treasurer, in charge of Sales and Admin- 
istration; JOHN G PATTON—Vice Presi- 
dent and Secretary, in charge of Manu- 
facturing and Engineering. 

The sales organization and other per- 
sonnel of the company remain unchanged. 

Mr Drum, nephew of George E Drum, 
one of the founders of the business, has 
been associated with the company since 
1919. In 1928 he was elected to the offices 
of secretary and treasurer of the com- 
pany. Since 1938 he has served as vice 
president and treasurer. 

Mr Smith is the grandson of Robert P 
Smith, the other of the two founders of 
the company. Joining Smith-Drum_ in 
1943, Mr Smith has been active in sales 
and general administrative capacities. 

Mr Patton has been active in general 
sales and engineering capacities since join- 
ing the company in 1935. In 1938 he was 
elected secretary of the company and ap- 
pointed assistant general manager. Among 
his other achievements, Mr Patton has 
been responsible for development of the 
new continuous solvent process for the 
degreasing of wool. 

In addition to the election of the a ove 
officers, the Board appointed WILLIAM 
C DODSON a special assistant to the 
president. Mr Dodson has been with the 

Company for 25 years in the sales devel- 
opment field. 


@ Wright Accepts GNYF 
Section Chairmanship 


A A WRIGHT, vice president of Deer- 
ing Milliken & Co, Inc, has accented the 
chairmanship of the Textiles and Mills 
Section in The Greater New York Fund’s 
1951 Campaign, 
nouncement made by Corporate Division 
Chairman C J Stewart, president of the 
New York Trust Co. The Fund has set 
a 1951 goal of $9,000,000 to be used to 
aid 423 voluntary health, welfare, family, 
and hospital services in New York City. 

Group chairmen in the Section serving 
with Mr Wright are: Silks, Rayons & 
Yarns Group—JOHN D REVENE, vice- 
president of the Chase National Bank of 
the City of New York; Woolens & Wor- 
sted Group—CHARLES BORNE, 
president of William Whitman Co. 


according to an an- 


vice- 
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@ 23 Join Nopco 
15-Year Club 


In a recent ceremony at the Harrison, 
N J home office and plant of the Nopco 
Chemical Company, 23 employees were 
inducted into the company’s 15-Year Club. 
Each was awarded a gold service emblem 
and will receive three weeks vacation (in- 
stead of the customary two) henceforth. 

The group includes: Edwin A Robinson, 
Maurice J Kelley, Thos Groll, Walter 
Brewer, George Buccarella, James Wilson, 
Wm Carlin, Chas Augustine, Alfred Hart- 
ley, Joseph Cunder, Richard Griffith, Chas 
Lighthipe, Norman Menzie, Ferdinand 
Herpers, Anthony Sellitto, Travis Rankin, 
Willis Bowman, Alphonse Tino, Robert 
T Whelan, Lena Christenson, Alice Mur- 
phy, Gladys P Krauss and Mildred Peter- 
son. 

The new members increase the Club's 
membership to 169, 22 per cent of the 
Company’s total personnel. 

At this same meeting, solid gold watches 
were awarded to the following employees 
who celebrate 25th anniversaries this 
year: John J Craven, Leo Cherry, Sam 
Cherry, Oliver Bryant, Jacob Wolfson, 
George Kempe, John Farrel, Alfred O 
Brookes, Fitzhugh Pearson, Wm Hill and 
Wm Smith. 

Presentation of awards was made by 
Charles P Gulick, Chairman of the Board. 


e@ Phi Psi Honors Ruffin 


WILLIAM H RUFFIN, president of the 
National Association of Manufacturers 
and Erwin Mills, Inc, was recently named 
“Man of the Year for 1951” by the North 
Carolina State College Chapter of Phi 
Psi, national honorary textile fraternity. 
At a banquet held at the Sir Walter 
Hotel, Raleigh, N C, attended by ap- 
proximately 150 persons, Mr Ruffin was 
awarded an engraved trophy lauding his 
civic, educational 
plishments. 


and indus‘rial accom- 


@ Leitch Named to 
Advisory Post 


HAROLD W LEITCH, General Super- 
intendent in Charge of Research of Pacific 
Mills, Lawrence, Mass, has been appointed 
a member of the Advisory Committee on 
Water Pollution Control of the Com- 
monwealth of Massachusetts by Commis- 
sioner Vlado A Getting of the Massachu- 
setts Department of Public Health. Mr 
Leitch will represent the wool textile in- 
dustry of the State in the direction of 
the control program. 
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@® WE Langford 
Succeeds T M Galvin 


T M GALVIN retired on June 2 after 
40 years of Service with Armour and 
Company. His successor W E LANG- 
FORD, has had a broad background in 
the industrial soap field, having started 
with Armour as salesman in that 
From the position of local supervisor in 
one of the company’s southern areas, he 
became regional supervisor for all the 
southern territories until 1948 when he 
was appointed assistant sales manager and 
regional supervisor of the Atlantic sea- 
board territory. 


line. 


@ Kenton Honored 


EDWIN C KENTON, president of the 
New York Chapter, Armed Forces Chemi- 
cal Association, has been presented a 
bronze plaque in behalf of the national 
headquarters of the organization in Wash- 
ington. Dr Walter national 
president, made the presentation. The 
plaque reads: “For meritorious service ren- 
dered throughout 1950.” 

Mr Kenton, vice-president of the Evans 
Research and Development Corporation, 
New York, has been reelected for a sec- 
ond term to the office of president of the 
New York Chapter. Dr Lawson is direc- 
tor of Research and Development, E I 
du Pont de Nemours and Company, Wil- 
mington, Del. 


Lawson, 


@ GAF Appoints Trio 
to Personnel Positions 


CHARLES W FURLONG, formerly of 
Standard Brands, Inc, has been named 
assistant to the director of personnel re- 
lations, General Aniline & Film Corpora- 
tion. In the same department, RICHARD 
H FAUST, formerly of United Aircraft 
Corporation, has teen added as 
ager of personnel research and statistics. 

JOHN J SPEED has been made per- 
manager of the Com- 
pany’s New York City offices. For the 
past year, he has been associated with 
the National Industrial Conference Board. 


man- 


sonnel relations 


e GJ Groh 


GEORGE J GROH joined the Fabric 
Development Department of Burlington 
Mills Corp (N Y) effective May 16, ac- 
cording to an announcement by Eugene 
Lutz, Department Manager. Mr Groh will 
specialize in the development of fabrics 
from new man-made fibers. 





























































































@ ADC Philadelphia 
Office Changes 


The American Dyewood Company and 
its Aniline Subsidiary, New York Color 


and Chemical Company, have revealed 
several changes in their Philadelphia 
Office. 





Stanley Shultz 


STANLEY SHULTZ, a member of the 
Company for nineteen years, is manager 
of the Office. He formerly covered a 
portion of the New England territory, 
and was more recently located in Chat- 
tanooga to cover the Southern territory. 

WILLIAM H SCHOELLHORN will 
assist Mr Shultz in covering the Southern 
territory and part of the Philadelphia ter- 
ritory. 

Also 


assisting Mr Shultz will be 





William H Schoellhorn 


JOSEPH NOVOTNY. Mr Novotny has 
spent several years in the Belleville, N J 
plant of New York Color and Chemical 


Co. 





Joseph Novotny 


OBITUARY 








WARREN EMLEY 

| praeamy EMLEY, 65, life member 

of the Textile Research Institute 
and former chief of the Textile and 
Leather Section of the National Bureau 
of Standards, died earlier this month. 
Funeral services were held in New Bruns- 
wick, N J; burial will be in Fremont, 
Michigan. 

One of TRI’s original directors and its 
first chairman of research chemistry, he 
served continuously on the board and 
the research advisory committee. In 1944 
he served as a fiber expert with the War 
Production Board prior to his retire- 
ment. 

At his death, Mr Emley was adjunct 
professor of chemistry at New Jersey 
College for Women in New Brunswick. 

He is survived by his widow; a son, 
Warren, Jr, of Beria, O; a daughter, Mrs 
James A Minogue, of Alexandria, Va, 
and a sister, Mrs Britin Lukens, Norfolk, 
Va. 











EMILE MONTALENT 

MILE MONTALENT, 72, a 

salesman of the New York office of 
General Dyestuff Corporation, died at 
his home in Glen Rock, N J, on May 29. 
Mr Montalent, who was born in Pater- 
son, N J, joined H A Metz & Co, a 
predecessor of General Dyestuff, on Janu- 
1899. 


retired 


ary l, 





NEW PRODUCTS AND DEVELOPMENTS 





@ Vibralon Nylon Hosiery 
Finish Promotion Program 

A joint program to acquaint consumers 
with advantages of W F Fancourt Com- 
pafiy’s new nylon hosiery finish, known 
as Vibralon, is being currently conducted 
by the company and hosiery makers. Fan- 
court points out that “at retail counters, 
hosiery buyers can see and feel the differ- 
ence in stockings finished with Vibralon,” 
thereby encouraging more first sales and 
building repeat volume. 

The finish, which is said to impart a 
lasting, rich dullness and a softer feel 
to improve wearing comfort, can be ap- 
plied either by the Conventional or Dunn 
methods. “Vibralon-finished hosiery has 
better moisture-absorbing qualities,” ac- 
cording to W F Fancourt, Jr, president 
of the firm, “is never clammy and does not 
stick to the feet. The stockings have an 
elastic firmness that makes them fit snug- 
ly, without bagging, binding, or bunch- 
ing.” He further states “that Vibralon 
increases snag and pick resistance, pro- 
longs life of the hose, and is particularly 
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effective on 15 denier moncfilament hose.” 

Readily adaptable and easily modified 
to produce desired dullness, body and 
hand, this finish “assures a larger per- 
centage of first class hosiery that helps 
lower production costs,” according to the 
manufacturer. It is also stated that easier 
boarding, pairing and handling are ob- 
tained thrcugh the increased snag and 
pick resistance. 

Vibralon Finish is available in limited 
quantity, at present, to a limited number 
of mills. 


@ Hilton-Davis 
Introduces “Spectrolenes” 

The Hilton-Davis Chemical Company 
(Division of Sterling Drug Inc), Cincin- 
nati, Ohio, on June 1 introduced a new 
series of stable fast kases, the 
“Spectrolenes”. Nelson S Knaggs, 
president in charge of sales, has disclosed 
that five of the color bases are now avail- 
able in solution form, and others are 
in the process of development. 

One of the series’ more important fea- 


color 
vice- 
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tures is the ability to rapidly mix with 
combinations of naphthols for a “vast” 
number of brilliant shades. 
“Spectrolenes” are completely diazotized 
and stabilized to prohibit coupling with 
naphthols in solution or with naphtholated 
material until the stabilizer is broken 
down, it is reported. The base is re- 
leased from the stabilizer by the action 
of acid or acidified steam, such as an acid 
ager, permitting coupling of 
the naphthol with the fast color base. 


complete 


Loss of color value due to prolonged 
storage has been cut to a minimum, ac- 
cording to Mr Knaggs. The “Spectro- 
lenes” are mixed fresh with the naphthols 
in the plant where they are actually ap- 
plied, the consequent freshness of which 
is said to make possible additional bril- 
liance and color value. 

Presently available ‘Spectrolenes” (all 
supplied in 450 Ib drums) are: Red KB, 
Red RC, Scarlet 2G, Orange HD, and 
Blue B. The total number of naphthols 
produced and distributed by Hilton-Davis 
now numbers 16. 
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TECHNICAL LITERATURE 


Tensile Recovery Behavior of 
Textile Fibers 


Office of Technical Services 

U S Department of Commerce 
Washington 25, D C 

$1.50 a copy 


This report (PB 103038), prepared by 
the Army Quartermaster Corps, presents 
an account of systematic recovery tests 
of samples representing sixteen textile 
fiber materials. The materials are com- 
pared as to the percentage of their elonga- 
tion which immediately; that 
which recovers after a defined period of 
time, and that which remains “perman- 


recovers 


ently”. 

The new electronically-controlled In- 
stron. Tensile Tester was used for the 
tests employing a_ specially-developed 
cycling technique. Fibers tested were: 
Fiberglas, cotton, ethocel, Fortisan, Saran, 
viscose, acetate, nylon, Orlon, Dacron Vin- 
yon CF-HST, NOZZ, NORU, wool, casein 
and polyethylene. 

Check or money order, made out to 
the Treasurer of the United States, should 
accompany requests for this 59-page re- 
port. 


Fundamentals of Industrial 
Electro-Chemical Measurements 
and Automatic Control 


Minneapolis-Honeywell Regulator Company 
Brown Instruments Division 

Station 40 

Wayne and Windrim Streets 

Philadelphia 44, Pa 

Available on request 


This 24-page bulletin (No B51-2) covers 
measurement of pH, redox, and conductiv- 
ity in industrial control systems. Funda- 
principles of electro-chemical 
measurements as well as final 


mental 
control 
elements for automatic control systems are 
included. 


Ace Bulletin 


American Hard Rubber Company 
1] Mercer Street 
New York 13, N Y 


Available on request 


Complete engineering data on tubing, 
pipe, valves and fittings of Ace-Saran and 
Ace-Parian (polyethylene) 
These light-weight 
high-impact strength are said to be resist- 


plastics are 
given. materials of 
ant to most chemicals, tough and durable. 
Included are tables of properties and re- 
sistance to common chemicals, as well as 
data on bursting and working pressures, 
standard sizes and weights, and informa- 
tion on the fabrication of complete sys- 
tems. 16 pages. 
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Spectrophotometers—A Long 
Title for a Short Story 


Bulletin 17S-139 

Coleman Instruments Inc 

318 Madison Street 

Maywood, Illinois 

Available on request 

This is a brief, simple description of the 
spectrophotometric method of analyzing 
with light. A colored diagram is used as a 
graphic representation of the instrument's 
operation. 

Coleman also illustrates and describes 
their Model 14 and Junior 
Model 6 Spectrophotometers. 


Universal 


Subject Index to Volume 14 
Bibliography of Technical 
Reports 

Office of Technical Services 

U S Department of Commerce 

Washington 25, D C 

$1.00 per copy 

Volume 14 of the Bibliography of Tech- 
nical Reports (July-December, 1950) is 
now indexed according to subject. This 
is the eleventh index to be issued by OTS, 
Volumes 7, 8 and 9 still remaining to 
be done. 

Send check or money order made out 
to the Treasurer of the United States. 


Consulting Services—13th 
Edition, 1951 


Association of Consulting Chemists and 

Chemical Engineers, Inc 

50 East 41st St 

New York 17, N Y 

Available on request 

This 13th edition of “Consulting Serv- 
ices”, an invaluable directory, contains 
136 pages. The inside front and back cov- 
ers carry excerpts of Code of Ethics and 
Bylaws, respectively. Introductory pages 
include a table of contents, a foreward, 
a page entitled “How to Find Your Con- 
sultant”, and a chart showing the steady 
increase in the ACCCE’s activities and 
membership. 

The body of the publication is divided 
into three sections: 

I. “Classifier’-—100 headings. This sec- 
tion is preceded by a numerical index. 
Memters specializing or qualifying in the 
given field are indicated by key numbers. 


II. “Scope Pages’—qualifications and 
activities of each member. 
III. “Index’’— (a) alphabetically by 


members, including names of organiza- 
tions with which they are affiliated; (b) by 
geographical location, including members’ 
branch offices, both domestic and foreign. 

Requests must be made to the ACCCE, 
giving source of reference, name of per- 
son, company name, and complete address. 
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Price List of American Standards 


American Standards Association 
70 East 45th Street 

New York, N Y 

Available on request 


Ninety-nine new and revised American 
standards are listed in this latest edition 
for the first time, bringing the total to 
1180 standard specifications, methods of 
test, and symbols and abbreviations con- 
tained in the list. 

Special publications offered 
“Standards—Spearhead of Industrial Mo- 
bilization”, a report on standardization in 
national defense, in company operations, 
in procurement, in construction, and in 
safety from the proceedings of the First 
National Standardization Conference held 
last November. Also included is “Stand- 
ards Are Your Business”, the story of the 
development of the ASA federation. 

The 26-page list offers a complete set 
of all American Standards at $280 and a 
complete set of all American Safety Stand- 


include 


ards at $40. 


Trends in the Consumption of 
Fibers in the United States 
1892-1948 
(Statistical Bulletin 289) 


Southern Regional Research Laboratory 

2100 Robert E Lee Boulevard 

New Orleans 19, La 

Available on request 

This survey by Barkley Meadows, cover- 
ing 56 years of textile consumption in the 
U S, is aimed at answering the question, 
“How much does the consumption of cot- 
ton and other textile fibers in the United 
States increase or decrease from year to 
year?” It is pointed out that cotton con- 
sumption fluctuated from year to year but 
it is still used more than wool, silk, flax, 
rayon, and all other fibers combined. 
Rayon and other synthetic fibers reached 
all-time peaks during the past 5 years. 

The survey, which is part of a study 
made by the Southern Laboratory in con- 
nection with its research on cotton utiliza- 
tion, provides a reference source on the 
competitive position and the relative im- 
portance of all the different fibers pro- 
duced, processed, exported, imported, and 
consumed in the United States. It brings 
up to date similar data published by the 
Southern Regional Research Laboratory 
in 1941 and 1948. 

The data are presented from two view- 
points: (1) On the basis of quantities of 
raw fibers consumed or processed in do- 
mestic textile mills, and (2) on the basis 
of fibers used by ultimate consumers in 
the United States; that is, of quantities of 
fibers eventually disappearing within the 
country. 
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English Translations of Russian 
Scientific Periodicals 


Consultants Bureau 
152 West 42nd Street 
New York 18, N Y 


The following are abstracts of articles 
from the Consultants Bureau English 
translations of Russian scientific periodi- 
cals, which have now been separately 
bound and may te purchased individually. 


CYANINE DYES FROM ISOMERIC 
2-METHYL-HYDROXYBENZOTHIA- 
ZOLES. 


A I Kiprianov and B I Dashevskaya, J Gen 
Chem USSR. p 1153 ff, June, 1949. 


Symmetrical thiacarbocyanines have 
been synthesized with two phenol groups 
in the 7,7’, 6,6’, 5,5° and 4,4’ positions, 
asymmetrical thiacarbocyanines with a sin- 
gle phenol group in the 6-, 5- and 4- posi- 
tions, and also the acetyl derivatives of 
these dyes. The four isomeric 2-methyl- 
hydroxybenzothiazoles, obtained by the 
demethylation of the corresponding 
2-methyl-methoxy-benzothiazoles with hy- 
drobromic acid, served as intermediates in 
the synthesis. The authors have suggested 
an explanation of the observed changes of 
color of the dye solutions in the presence 
and absence of alkali from the point of 
view of the resonance theory of structure. 
Eight pages, app 4500 words, $5.00. 


THE SYNTHESIS OF 3,5-DICHLORO-4- 
HYDROXY BENZOIC ACID. 


P S Ugryumov, J] Gen Chem, USSR. p 1161 f, 
June, 1949, 


Present methods of obtaining 3,5-di- 
chloro-4-hydroxy benzoic acid are criti- 
cally reviewed and compared. A simple 
and convenient method of synthesis of 
this acid has been worked out. This meth- 
od is also applicable to the industrial pro- 
duction of this sutstance, which forms a 
violet dye with dimethyl aniline. Two 
pages, app 1000 words, $5.00. 


THE PROBLEM OF THE STRUCTURE 
AND TRANSFORMATIONS OF DI- 
AZO COMPOUNDS. 


IX. Direction and Rate of Tautomeric 
Changes in the Group of Diazo Com- 
pounds. 


I V Grachev and N A Kirzner, ] Gen Chem 
USSR. p. 1335 ff, July, 1949. 

The increase in the proportion of di- 
azonium structure in an acid medium, of 
diazo structure in a neutral medium, and 
of nitrosamino structure in an alkaline 
medium is governed by Le Chatleier’s 
Law. The spontaneous conversion of the 
sodium diazoate into the sodium _ni- 
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trosaminate is an example of the change 
of a salt of a weak acid into the salt of 
a stronger acid and is a first order reac- 
tion. The spontaneous change of a ni- 
trosamino acid into a diazonitrosaminate 
is an example of change of one acid into 
another, less dissociated acid. The pres- 
ence of amphoteric properties in the di- 
azohydrate is due to the formation of a 
salt trom the cation of the diazo com- 
pound and the anion of the nitrosamino 
acid. This is governed solely by the rate 
of change of the nitrosamino acid into the 
diazouc acid. The conversions of diazo- 
nitrosaminates or nitrosamino acids into 
diazonium chlorides, which take place un- 
der the action of hydrochloric acid, are 
pseudomonomolecular reactions, since the 
protons required for these conversions are 
taken, in part or wholly, trom tne ex- 
ternal meaium. The reciprocal conver- 
sions of p-sultodiazobenzene do not differ 
in principle from similar conversions of 
other diazo compounds, such as the nitro- 
diazobenzenes. Eight pages, app 4uvU 
words, 5 fig, $5.00. 


Continuous Automatic 
Processing Equipment 
Industrial Ovens, Inc 
13825 Triskett Rd 


Cleveland 11, Ohio 
Available on request 


Some of the more advanced machine 
design elements involvea in continuous 
coating equipment for suca web materials 
as textiles, papers, films and foils, and 
strand materials such as synthetic mono- 
filaments are presented here. 

Included is a discussiOa Ot various types 
of complete coating systems and the many 
different component elements which they 
embrace. Units tor web coating discussed 
in detail inciude rolier coaters, unwind 
stands, cooling drums, pull roll stands, 
drying machines, etc. Similar detailed 
treatmen; is given to tne component units 
of both dip and extrusion coating systems 
of strand materials—letoffs, dip coating 
pox arrangements, extrusion machines, pro- 
pelling stands, constant tensioning stands, 
and winding machines. 


Instrumentation for Yarn 
Conditioning and Twist Setting 
(Data Sheet 8.1-26) 


Minneapolis-Honeywell Regulator Company 
Brown Instruments Division 

Station 40 

Wayne and Windrim Aves 

Philadelphia 44, Pa 

Available on request 


A system of control for twist setting is 
outlined, which accelerates yarn condition- 
ing to meet modern requirements of high 
production rates. 


AMERICAN DYESTUFF REPORTER 





ABC’s of CMP 


National Production Authority 

U S Department of Commerce 

Washington 25, D C 

Available on request 

This booklet is a brief, nontechnical 
outline of the principles and operating 
procedures of the NPA’s Controlled Ma- 
terials Plan, which becomes operative on 
July 1. It is primarily intended for read- 
ers having a general interest in CMP as 
well as for manufacturers and others who 
will te directly affected by its operation 
For the latter group, detailed information 
is also available in the form of regulations, 
application forms and instruction sheets 
This material has been mailed to al! 
known firms and individuals who will 
operate under CMP. It is also obtainable 
at Department of Commerce field offices. 

Text of the ABC’s booklet is divided 
into 12 sections, as follows: CMP and the 
Defense Program; CMP Defined; CMP 
Fundamentals; The Government's Role in 
CMP; Industry’s Role in CMP; CMP Prod- 
uct Classification; Scone of the CMP Pro- 
gram; CMP in Operation; Principal Regu- 
lations; CMP Definitions; NPA Industry 
Divisions; CMP Materials. 


ElectroniK Potentiometers 
Electric Contact Control— 
Electric Proportional Control 


Minneapoclis-Honeywell Regulator Co 
Brown Instruments D:vision 

Station 40 

Wayne and Windrim Avenues 
Philadelphia 44, Pa 

Available on request 


This 36-page catalog (15-15) covers 
ElectroniK electric control potentiometers 
for both contact and proportional control. 
Engineering and constructional data, types 
of control, partial list of available ranges, 
application data, and accessories are 
described. 


British Patents List BP-1 


Patent Publications, Box 4094-ADR 
Washington 15, D C 
Available on request 


54 selected patents of chemical com- 
positions are made available in this first 
listing, which includes those on detergents, 
finishing agents, synthetic resins, plastics, 
lubricants, coatings, petroleum and miscel- 
laneous chemicals. 

Subsequent releases will list other Brit- 
ish patents on similar subjects, as part 
of Patent Publications’ plan to make read- 
ily available large numbers of British 
patents on a frequent release basis. 


June 25, 1951 
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SANDOZ PRESENTS We colse 





Chita lw ...BY MILLIKEN 


This cheerful worsted-wool dress 
erepe by Milliken brightens spirits 
every where it goes. 

She knows its color will stav bright 

despite sun exposure for many 
seasons to come, because she depends 
upon Milliken to have used the very 
best dyestuffs. 

The dyer is pleased with the fine 
performance he gets from Sandoz dye- 
stuffs because they are level-dyeing, 
and changeless in subsequent finishing 
operations, 

To keep seconds in the dyehouse 
down to a minimum and to insure cus- 


tomer satisfaction, smart dyers are de- 


CHEMICAL 


works, 


pending more and more, for colors 
like this. upon such Sandoz favorites as 
ALIZARINE LIGHT BLUE 4GL 
and the new “super-brilliant™ blue 
BRILLIANT ALIZARINE 
LIGHT BLUE 3F Pat. 

For maximum fastness to light. wash- 
ing and perspiration. Sandoz has an- 
nounced another brilliant blue 

BRILLIANT ALIZARINE 
SKY BLUE 268 

Ask for a product sample and cir- 
cular «940 50. 

And for any chrome, acid or direct 
dyes... or auxiliary chemicals ... for 
both natural and synthetic fibres... 
IN C., 61 


VAN DAM 


Application laboratories and stocks at Boston, Philadelphia, Charlotte, Chicago, Los Angeles, Toronto 


STREET, 


be guided by the successful “color 
achievements” you see in these Sandoz 


advertisements. 


DIRECT DYE COTTONS AND 
RAYONS—GET TRIPLE 

FASTNESS THIS NEW WAY! 

Sandoz CtUPrkOFIN colors and after-treat- 


ment give results comparable to more ex- 
pensive vat dveing 


Only with CUPROFIN: can you expect 


direct-dyed fabrics to have satisfactory 
fastness to sunlight as well as to launder 
ing and perspiration, 

Works wonders with resin-treated fab 
rics. Write us for new booklet on popular 
CLPROFIX. 





NEW YORK 13, 


Other branches at Providence, Paterson and Montreal 


Winks ahead with Titles Mam 


w.Y. 

















MORE THAN 
cORTY YEARS 
expERVENCE IN THE 
MANUFACTURE 
cant OF CHEMICAL SPECIALTIES. | 
, pYESTUFES AND 
A a pvew goons 
“OS eee roR THE 
J ty ep 
‘COMMONWEALTH “32M eg Ms 
‘COLOR & CHEMICAL CO. “ES “ 
| 3240 GRACE AVENUE, BRONX e NEW YORK 67 ” Al pape 


| Branches: PHILADELPHIA @ CHICAGO @ GLOVERSVILLE @ MONTREAL 





HAVE YOU CONSIDERED— 


VANCIDES 
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—lor current mildew resistance problems? 





R.T. VANDERBILT CO., INC. 230 pani ave., new york 17, W.¥. 
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AN IMPORTANT ANNOUNCEMENT 


BY THE OFFICIAL PUBLICATION, A.A.T.C.C. 
TO MANUFACTURERS OF PRODUCTS USED 


TEXTILE WET PROCESSING 


ISSUED IN CONNECTION WITH THE 


AMERICAN ASSOCIATION of 
TENTILE CHEMISTS and COLORISTS 


OCTOBER 17-18-19, 1951 








The AMERICAN DYESTUFF REPORTER, the only EXCLUSIVELY WET PROCESSING publication 
will publish the ANNUAL A.A.T.C.C. CONVENTION ISSUE on 


OCTOBER ist, 1951 


This issue will be the largest permanent 
record of textile wet processing de- 


velopment that we have ever published. 


The exposition of wet processing ma- 
chinery and products will also be *h 
largest and most complete of any ever 


directly sponsored by the A.A.T.C.C. 


Advertising copy in this issue should 
be factual and complete. 


A number of exhibitors are now pre- 
paring copy for two facing pages to 
permit the use of both photographs of 
facilities as well as complete listings of 
cll products available. 


Better make your reservations! 


Every issue of The Reporter is a technical wet processing issue. 


lune 25, 1951 \MERICAN DYESTUFF REPORTER 


HOWES PUBLISHING COMPANY 
44 East 23rd St., New York 10, N. Y. 


M. D. Reeser, Adv. Mgr. 
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PENETRANTS *® DETERGENTS * SOFTENERS © REPELLENTS © FINISHES 
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BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. 


° CLASSIFIED ADVERTISEMENTS ° 





EMPLOYMENT SERVICE—Over 50 Years in 
Business 

EXECUTIVES seeking new positions are invited to 
file their confidential applications with us and we will keep 
them informed of opportunities in textile mills. 
EMPLOYERS with vacancies to fill or replacements to 
make will save valuable time by phoning, wiring or writing 
us their personal requirements. 

CHARLES P. RAYMOND SERVICE, Ince. 

294 Washington St. 3oston 8, Mass. 

Phone LIberty 2-6547 


Specialists in Placing Textile Mill Executives 


POSITION WANTED: Sales in middle west. Man well 
versed in dyes and practically all auxilliaries. Write Box 


No. 140. 


DYER’S OR FINISHER’S ASSISTANT OPPORTU- 
NITY 


Jersey dye plant. Textile degree, experience on boxes or 


Opening as chemist or assistant chemist in New 


Jiggs desirable, not essential. Write Box No. 145. 


I-xperienced dye man for men’s and ladies’ hats. This posi- 
tion offers an exceptional opportunity for the right man. 
Should be able to supervise dye department. Graduate of 
textile school preferred but not essential. Write Box 


No. 146. 


WANTED: Finisher, especially experienced in resin fin- 
ishes on spun rayons and blends in medium and heavy 
suitings. Location New England. Reply in confidence with 
complete personal details and salary requirements to Box 
No. 147. 

TOP TEXTILE COLORIST—ASSISTANT PLANT 
MANAGER available for screen or roller print works. 20 
years successful experience solving all types of color and 
production problems, on all kinds of fibers. Excellent color 
matcher. Desires position with responsibility. Will locate 
anywhere. Write Box No. 151. 


XXX 





POSITION WANTED: Experienced dyer seeks position 
in a woolen mill. Technical education. Age 35, married 


Location not essential. Write Box No. 148. 


POSITION WANTED: DYESTUFF LABORA 
TORY TECHNICIAN COLOR MATCHER. Thor 
oughly experienced testing, standardizing and demonstra 
ting all types of dyestuffs on all types of fivers. Thoroug! 
print shop and laboratory background. Complete technical 
knowledge. Write Box No. 152. 


WANTED: Technician, textile school graduate 


house in Paterson, N. J. 


for dye 
acetate, rayon, and nylon. As 
sistant to the plant manager in charge of processing and 


development work. Must have a few vears dyeing and 


finishing experience, age limit 35 years, Vet or free oi 


military service. Bright future for right man. State experi 


ence, actual salary, etc. Write Box No. 153. 


NOTi<C & 
CLASSIFIED ADVERTISEMENTS 
ARE RESTRICTED TO 
HELP WANTED—POSITIONS WANTED 
MACHINERY (Wanted or For Sale) 
OTHER TYPE COPY 


WILL NOT BE ACCEPTED 


American Dyestuff Reporter 
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GROUP-LIST OF SELECTED EXPIRED AND UNEXPIRED U. S. PATENTS FEATURING .. . 


TEXTILE FINISHING PROCESSES 


This specially compiled Group-List for American Dyestuff Reporter readers is comprised of 144 Patents, 40 of which have expired. Expiration 
dates are given on all unexpired Patents. The subject matter embraces: 


CREASEPROOFING WATER REPELLENCY TRANSPARENTIZING 


Dating from 1920 through October 1950, this Group-List shows the main technical claims of what Research Chemists in the Textile Industry 
are experimenting in . . . and patenting. A study of this new compilation will reveal many technical secrets to Research Chemists and may be 
the beginning of research which will result in new finishing compositions. Printed on one side of 8%" x 11” pages. Send 

ae a EN I ic aan as 0 oon ors Pla ia 8 OG Swe bie ORs brea wig DHS Salsa Ae SE A-C NKR Haw R)daLar} bo bE bwda'd Sea Oewene $5.00 
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OTHER TIMELY PATENT GROUP-LISTS ON RELATED SUBJECTS 


Te IN, W866 5 A610 hans, MOSSE ASE CKEDEDEENCD6Os SadNEsStNNS CS O4Rb da Kd bows awe $4 00 
. 


153 Patent Extracts from 1867 through September 1959. Subjects are those compositions containing Organic Sulphoxy 
compounds, Organic Amines or Amides, and the Ether Groups. 











ee I . .  . . ss vias pulncncanbdabebashbndbeasmontaed eabebeubintnekcuenwadee 5 00 
Total of 65 of the 181 Patents shown have expired. Unexpired Patents show expiration dates. Includes Synthetic $ 8 
ws Detergents, Soap Processing, Water Softening Soaps, etc. 
| . ] a i OO Sm sso iba eipng tac wi, wine a ae aan a4 RO mM mL ais:o we bw kes ince web eo sew 4 00 
) ] Same general subjects as SD-3 with added items. S . 
ne | IE Pe I, STU Te, Cis io oo. 650.056 6966500. 0.06. 00-6' 660 550045 85446 6000 Ons ds ydewsaceween 4 00 
S1U10N Expired Patents only, over 200 in all. Bleaching of Oils, Dehydrating, Deodorizing, Extraction of Oils, Fatty Acids $ . 
irried (63 Patents shown), Oil Processing (48 Patents), Purification, Recovery of Oil, Soap Processing, Waxes, etc. 
SOUCTUTETIG «ESI. WESTER SRE CII BI on 666 60006 decir ecicsetcwesccaccdccccanieveseeeesess $5 00 
First time a Resin USE list has been made available. This is U. S. Patent Office’s own compilation. All expiration ’ 
ORA dates shown on the 166 Patents listed. The most valuable Group-List of Patents on this subject ever offered. 
° | 
Thor- Postage Paid if Check Accompanies Your Order 
nstra . 
eS PATENT PUBLICATIONS 
Ngan | ® Be Certain to Mention ‘“AMERI- 
nical : BOX 4094-ADR CAN DYESTUFF REPORTER” when WASHINGTON 15, D. C. 
Ordering Above Group-Lists 
' 
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MAKES THE DIFFERENCE ~ 





For Nylon Yarn and Fabrics 


7 ' sm KIER BOILING cn 
a ‘scounne ROSALMINE-H 


A SIZING BOILS OUT AND SCOURS AT THE 
s~\ DESIZING SAME TIME AND ELIMINATES THE 
s=& BLEACHING NEED OF USING A PENETRANT 
) “A DYEING DISPERSES THE DYESTUFF FOR LEVEL DYEING 
“A SOFTENING EASY TO USE — ECONOMICAL 
~, FINISHING EQUALLY EFFECTIVE ON YARNS, KNITTED OR WOVEN FABRICS 













E tA 
Inquiries SEND FOR inetd comin 
Solicited COMPLETE RICHMOND AND CO., INC 


DETAILS 
OIL SOAP AND 456 Fourth Ave 
NITED CHEMICAL PRODUCTS CORP. : N.Y. 16,.N-Y 
U Main Office and Plant: Se. Office 617 C H 3 | | C A L % 


YORK AND COLGATE STREETS * JERSEY CITY 2, N. J. Johnston Bidg. Cable Address 
rter Branches: Charlotte, N. C. C 0 M PA | Y Godfreyarn 


Southern Division P.0. Box 1237 New Orleans 10, Lovisiona ae 
Western Agents: CHEMICAL PRODUCTS CORP., AURORA, ILL. 1041-43 FRANKFORD AVE INC. 


Ss 105 aaa vas 
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see the PRODUCT.. 


RESTEX 


(SYRUPS AND PASTES) 


UREA FORMALDEHYDE RESINS 
look at its USES.... 










Treatment for rayons, wool-rayon blends and 
wools, to obtain improved handle, crease- 
resistance, shrinkage control, improved 
wash fastness, increased tear and abra- 






sion strengths. 


check the SPECIFICATIONS. 


PASTES (mono- and dimethylol urea-formalde- 
hyde) 

Solids: 50-55% pH: 7.5-8.0 
Available in lined, open-head steel drums. 


SYRUPS (dimethylene urea-formaldehyde) 
Solids: 45-50% pH: 7.3-8.0 





Available in side-delivery steel drums. 


count on SUPPLY. 





SUPPLY IS ASSURED, SINCE WE MANUFAC- 
TURE OUR OWN FORMALDEHYDE AND 
MAINTAIN OUR OWN FLEET OF TRUCKS. 


clip the COUPOUN.... 





WATSON-PARK COMPANY 


Ballardvale, Massachusetts 


Please send me technical data on 
Restex pastes [_]; Restex syrups [_]. 
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1 
1 
1 
‘ 
2 
i 4 
‘ t 
' ec —— 
: ea ‘ 
: Position____ _ a peace : 
' Firm ee eae eer ; 
: i 
; Address__ er oe ee ee . 
: Sa State__ ; 
! : 
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= Anti-Static Oil 
nti- Statice Uils 
d Finish 
™“ 
XXIII an Inisnes 
You can eliminate undesirable and costly static effects in textile 
processing of staple, yarns, and fabrics with Stantex* Anti-Static Oils 
and Finishes. Their use results in greater efficiency, increased production 
and improved quality. For example: 
ON STOCK ... when applied to all fibers and blends at picker, Stantex* 
Anti-Static Oils and Finishes reduces fly waste and broken ends, and 
produce more uniform yarns. 


Cover cnaemananenanammaaaettainane ON NYLON .. . when applied to yarn in coning and slashing, they 
— <= eliminate wildness and produce better knitting and weaving results. 
Many other successful applications are made on wool, rayon, acetate, 
cotton and synthetics. If static is a problem for you in processing, we 
invite your inquiry. Our technical staff will assist you to select the 
Stantex* Anti-Static Oil or Finish suitable for your purpose. 


aie STANDARD CHEMICAL PRODUCTS, Inc. 


1301 JEFFERSON STREET, HOBOKEN, NEW JERSEY 


Chattanooga, Tenn. © Paterson, N. J. © Providence, R. 1. © Salisbury, N. C. 
Sunbury, Pa. © Sacramento, Cal. © Greensboro, N. C. © Leaksville, N. C. © Salisbury, N. C. 





* Reg. U. S. Pat. Off. 
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Carbide & Carbon Chemicals Company...... raslettantisls 
NS ee XXX! 
U. S. Rubber Co., Naugatuck Chemical Div....... Se eee 
a Se er a 
mam wenmmneren Peeteete Go... o.oo. ccc ccc ee cens oe 


Vellner, Eugene ; pecs 
Virginia Smelting Co............ 


Wallerstein Co., Inc. 






: ical 
rufcoa Warwick Chemical Co... teehee Set ep 
fom lletin 0 Watson-Park Co. “ss FE ee on F . XXX 
. Winthrop-Stearns Inc 
+ Laboratories, Inc. Wolf & Co., Jacques eet eave: cian 
Pruicet® oer Street Wyandotte Chemicals Corp. 
50 Eos n.Y. 
17,™- 
New York 


Young Aniline Works, Inc..... Lesa at near es aadtia 
Young Co., J. S. 





Preventive Maintenance PAYS! 





Zinsser G Co., Inc. 
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BAlways Dependable... 
Always Uniform 


SOLVAY 


Trade-Mark Reg. U. S. Pat Off 


Chemicals for the Textile Industry | 


LIQUID CHLORINE 

CAUSTIC SODA 
SODA ASH 

SODIUM NITRITE 

POTASSIUM CARBONATE 


SOLVAY SALES DIVISION 
LIED CHEMICAL & DYE CORPORATION 
“e —— Street, New York 6, N. Y. 
——————————_BRANCH SA = OFFICES: ee 
Boston * Charlot = Chi * Clev and © é 
Houseen © Blew Osten ,4 “Rew Yok =P "Philadelphia © Pir an = 


CAROLINA ANILINE & EXTRACT CO. 


MILDEW PROOFING 


CARO CW | 4 
COPPER NAPHTHENATE 


NO ODOR... WATER SOLUBLE 


NO FIRE HAZARDS ...NO SOLVENTS 


Available on D. O. Ratings 
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for your 


COTTONS and RAYONS 






Q) 
KC *e IT’S A THIN and FREE FLOWING PASTE! 
<Cz 


A cationic softener that will not discolor whites 
TEAS or develop odor on ageing. 
RA-2 Resists repeated washings and dry cleanings. 
Has absolute minimum effect on light fastness and 

an Se ’ 


degree of shade change. 
F aie ° +4 
é Gives a softer softness at low concentrations. 


Q 
Nt {>< IT DISSOLVES READILY IN COLD OR HOT WATER! 
| eS 4 | 
aero The Easiest-To-Use Permanent Softener of them All... 


23s (>)  ATCOSOFT RA-20 
oy re) | 











ao . ee Smee 
ae iw 
| AL CO., INC. 
_— ATLANTIC CHEMIC i 
CENTREDALE, RHODE ISLA 





Ask for Product Sample and Technical Details. arshoute On eaEC 


© Attantic Cuemicat Co., Inc. 





Yc, 
Ce & 


muck 
CHEMICAL COMPANY * CARLTON HILL, NEW JERSEY 
Manufacturers of Chemicals for the Textile Industry 


soluble zinc sulphoxylate formaldehyde 


Extremely high concentration, absolute uniformity, 
maximum stability, complete solubility combine to 
make Parolite your best bet for fast, economical, 
consistently thorough stripping of woolens, acetates, 
nylon, mixed fabrics or reworked wools. 








